


Jualy 11, 1891. 





ENGINEERING NEws 


AMERICAN RAILWAY JOURNAL. 










































































































Vol. XXVI. 














ASLE VF CONTENTS 
Engineering News of the Wéek............... : 23 
Tecnnicai Articies : 

The Colurado River Dam at Austin, Tex. (illustratéd)...... 24 
Harvey Steel Stock Car (with insel)..........406 . 24 
Notes on French Kuilwsys (illustrated,..................- “5 
Aluminum.......... 27 
Th - Speiiag of seograpiic Names 2 
Repairing the Kidderpore Dock Walis, Indie aeeeee ated)... 28 
Lin-stone in the United States... . a a 
Legal veecisions of Luterest to Engineers. ececosercess 28 
The Puritiestion «f Sewage......... coset 2 
Au English Cement Vesting Machine tiiiustrated) , ES, 
Che frou Ga es of the Danube (iliustruted)........... eg 
Asph .ltum in the United tates............00005 3i 
A Saingiog Rulway Car (lustrated).......... 0.0.6.0 045- 31 
Life of cirip Puces on « abie Roads... . oo... ee ee ery. al 
Steel Making in Australia, . en A) ee ee 32 
Diszram for the Appl cation of the Law «f Heating as it 
Affects Insulated hiectrica. « onductors (illustrated)... 32, 33 
The Productiva of Phosphate of Lime....... ee... ee eee 3S 
Rai: way Foreclosure sales and Receiverships for Six Months, 39 
‘Tratfic in the Suez: anal (ildustrated)... ...............-. 4) 
Across the Atlintie in Five Dayreeseeeneressoreees seekee 40 
The Powr Level th) 





Edito ial Notes 
Index to Vl, XXV., 





Enaiverrinag News—The Ravenna, 0., 
Colli ion—The Aruficial Product.on of Rainfaull—the spel!- 
ing of Geographic Names, 


Editorials 
Tne Inerease in Street Railway Accidents 





GEPPOBDONESRESS 000000 - coccescsscscee wecvccrscasccces 7 
The ** Lake Marine ” vs. Census Bulletin No, 20—Snapension 
Bystew of Fi.eproot Flour Const: uction, 
ED SE vnc ucickgdbmeneettan veneoes svees 41-44 
. Railways, City Transit. Highways. Bridges, Tunnels ané 


Canals, Water-Works, Art sian Wells, Irrigation, Sewerage 
ant Muniet al, Eleeteical, ( omtractiug, Proposals Op 1 
Manufacturiug and ‘Technical, 


THE ‘He DSON | Riven TUNNEL has about reached 
the lowest point in its total length of 5,500 ft. A 2° 
ascending gradient is now to be foliowed, and 
Messrs. A. Pearson & Sons, the contractors, have 
obtained from the War Department permission to 
cover the comparatively thin layer of silt, that 
would otherwise cover the tunnel roof, by a bed of 
well-tempered clay. The present depth of water at 
this low point is from 60 to 64 ft., and the plan shows 
in some cases only 5 ft. of river mud between the 
tunnel roof and the river bottom. As the air-press- 
ure now use? is about 25 lbs, per sq. in., and this 
would have to be increased, it is evident that the 
shell of mud is not sufficiently thick to hol1 it. To 
go deeper into the river bed means rock excavation, 
an exceedingly difficult and dangerous operation 
with the present plant. The Board of Engineers has 
grauted the application on condition that not more 
than 20,000 cu. yds. of clay be used in all, and that 
the clay bank nowhere rises more than 15 ft. above 
the present bottom, nor anywhere above 31'¢ ft. be- 
low low-water level in the river. This material must 
also be removed to the original depth on the com- 
pletion of the tunnel. The company must also give 
a bond of $200,000 for the faithful performance of 
their work under the above conditions, and pay for 
any damage to piers. 


HIGH EXPLOSIVES IN SHELLS are to be tested by 
the Ordnance Department, the Midvale Steel Co, 
having contracted to make the stee! shells required. 
These shells will be 7 ins. diameter and are to be 
loaded with gun-cotton, melinite, dynamite, emmen- 
site, amencanite, explosive geJatine, rack-a-rock,etc., 
The object of the test is to determine the most 
powerful exposive that can be fired with safety from 
modern high-power guns, 


A RAIT WAY BALLASTED WIT ! SALT, as is a portion 
of the Southern Pacific across the Colorado desert, 
is peculiar enough to be classed with the Durango 
Railway. in Mexico, that is ballasted with silver ore 
from an old dump, and laid wich ties of ebony. 


THE MARKET St. ELEVATED RAILWAY, recently 

im chartered in Philadelphia, was so handicapped with 
conditions, $2,000,000 security against consequential 

damages, ete.. that there is no hopes for its con- 

struction under the present charter. This was pro- 
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bably the intention of the City Councils, but the 
promoters say they will make a vigorous attempt to 
have the charter modified in the fall meetings. 
Naturally, there were no bids for construction on 
the day fixed for receiving them. 

THE WHEELING, VA., WELL, that is now dedi- 
cated to science for the purpose of studying the tem- 
perature of the earth's crust, was bored to a depth 
of 4,000 ft. by the Wheeling Development Co. for oil, 
and then abandoned. By the advice of Prof. I. S. 
WuiTtE, of the Virginia State University, it was not 
wrecked. It has si:ce been drilled deeper, and is 
now 4,500 ft. deep, 444 ins. diameter. is cased for only 
1,570 ft.. and is almost perfect!y dry, baving but a 
few gallons of water in the bottom of the hole 
erous ceontributiens in the cause of science will en- 
ab'e it to be pushed still further downward. The 
fact that it is not cased to its bottom is fortunate 
for the purpose on hand, and barometric pressure 
can be measured in the naked rock bounding this 
hole 3,700 ft. below sea level. As compared with 
other wells and in this connection, we have the 4,000 
ft. well at Sperenberg, near Berlin, and the 5,740-ft. 
well put down by the German government at Schla- 
dabach. But while the observations made at both 
these wells are accepted asthe most reliable infor- 
mation we have upcn the rise in temperature as the 
earth’s crust is penetrated, both of these wells are 
full of water, and the last-named is cased tearly to 
the bottom. Much data of value is expected when 
the U. S. Geological Survey finishes its investiga- 
tions at the Wheeling well. 
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HEAVY RAPID-FIRE GUNS are to be submitted to a 
competitive test by the Ordnance and Fortification 
Board of the War Department. The test is to be 
made at Sandy Hook extending ,over six months, 
and will exceed anything of the kind before at- 
tempted im the United States. Among the guns 
submitted will be the Hotchkiss, Canet and Arm- 
strong types. The Hotchkiss will be 4.7ins. calibre, 
firing a projectile of 55 lbs. at the rate of 13 per 
minute. The other two will endeavor to outdo the 
rapidity, penetration and strain records of the Hotch- 
kiss. The 3 94-ins Hotchkiss, firing a 33-lb.projectile, 
has a record of six aimed shots per minute with, a 
muzzle velocity of 1,970 ft. per second and a penetra- 
tion in steel at the muzzle of 7.1in. The ( anet 3.94- 
in. gun, with a 28.7-lb. projectile, has fired 6 aimed 
shots per minute with a muzzle velocity of 2,493 ft, 
This is with smokeless powder, and with the same 
powder the Hotchkiss has given velocities of 2,339 
ft. and the Canet 2,623 ft. per second. Bat inorder 
to obtain these velocities the Cauet gun was sub- 
jected to a pressure of 16.8 tons per sq. in., against 
14.4 tons for the high velocity of the Hotchkiss. The 
4.72-in. Armstrong gun, it is claimed, will throw a 
* -lb. projectile at the rate of 12 shots per minute. 
All these guns vary in their breech mechanism, but 
weigh about the same. The Hotchkiss is said to be 
the most durable gun of this type, owing to the 
quality of metal used and the methods of its manu- 
facture. The steel usec must stand atest strain of 
96,000 Ibs. per sq. in. 


THE MosT SERIOUS KAILWAY ACCIDENT which has 
occurred for some time past, was a rear collision, 
July 3, on the New York, Lake Erie & Western R. 
R., at Ravenna, O. A passenger train had stopped 
at tha place on account of repairs needed to one of 
the couplings, and as this was not a scheduled stop 
the rear brakeman should have gone back at once to 
sigual any following train. He delayed for some 
little time, however, according to the reports, and 
was not in time to warn a fast freight train which 
was approaching at high speed A special car at the 
rear of the train and cne of the sleeping cars 
were wrecked, and both these cars with the 
second sleeping car were burned. There were 19 
persons killed and about 10 injured. Several of the 
former were injured by the collision or caught in 
the wreck, and were burned to death. The respon- 
sibility of the accident appears to rest with the 
brakeman. The fire was started either from the 
engine or the car lamps. We have referred to this 
accident in our editorial columns. 





ANOTHER SERIOUS ACCIDENT, about as bad as that 
at Ravenna, occurred July 4, near Charleston, W. 
Va., on the Kanawha & Michigan R. R. A passenger 
train ran onto a trestle, some of the ties of which 


had caught fire. The engine and the baggage and 
mail car got across in safety, but the two passenger 
ears Jeft the rails and went over the trestle, which 
was about 20 ft. high. There were l4 persons killed 
and bet ween 30) and 40 injured, some fatally. 

A TRESTLE on the Western North Carolina R. R 
near Newton, N. C., gave way under a freight train 
Jane 30. The trestle 10ft. high. The engine 
and some of the first cars got across in safety, but 
all the rear portion of the train went down. 
man was killed and 3 were injured, 


was 


(ne 


THE LAKE IN THE COLORADO DESERT is due, says 


Major Power... of the Geological Survey, to the 
overflow of the Colorado River, which has probably 
cut a new chan.el to the northward. Major 


POWELL says that as recently, geologically speak 
ing, as the wlacial period, the Colcrado River emptied 
into the Gulf of Mexico about 200 miles below 
was then the head of the Gulf. This river is the 
greatest carrier of silt on the continent, and it 
gradually built a dam across the Gulf that finall 
cut off 200 miles in length of the Gulf itself. The 
water thus confined evaporated and a depression 
called Death Valley is the result, that in part is 270 
ft. below sea-level. Theclimate here is wonderfully 
dry and the rainfall is only about 


what 
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has had the water of 
finished 


Ellesmere 


THE MANCHESTER CANAL 
the Mersey admitted to the 
tions. The work between 
River Weaver is well advanced and 
admitted soon. 
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THE PNEUMATIC DYNAMITE GUN Co, is in trouble, 
judgment of $121,597 bas been filed 
against it by William Cramp & Sons, mainly for 
work done on the Vesuvius. Tnis company was in 
corporated July 12, 1884, with a capital of 31,000,000, 
increased to $1,100,000 in Nov., I88%. The president 
of the company is Mr. SPENCER D. SCHUYLER. 


as a just 


THE BRIDGES of the London, Brighton & South 
Coast Ry., of England, have been inspected by Sir 
JOHN Fow er, M. Inst. C. E., since the bridge fail 
ure mentioned in our last issue. The inspection 
was made on behalf of the company, and the report 
recom'nends that 20 of the bridges be rebuilt within 
12 months, and 60 more within 2or3 years. The 
report also states that the considerations leading to 
these recommendations affect several other rail- 
ways, so that the result of the Portland Road acci- 
dent is likely to lead to a very general investigation 
of railway bridges, especially on the less important 
lines and branches. 

WIRE FINER THAN A HUMAN HAIR is now made, 
not as a curiosity, but as a regular commercial prod 
uct. The wire industry is one of those which has 
been enormously developed by the demands of the 
electrical arts. Twosamples of tine wire recently 
received from Bradford, Kyie & Co., of Plymouth 
Mass., are before us. Oneis a copper wire .002 in. in 
diameter, and covered with a green silk insulation 
00175 in. thick. In appearance this wire is as fine 
as the finest human hair. Those interested in cur:ous 
mathematical illustrations of the great and small 
may be interested to know that a pound of this wire 
would reach neariy 16 miles, so only about 6 Ibs, 
would be neeZed to build a telegraph line from New 
York to Philadelphia. Lest any one may be tempted 
to embark in this enterprise, however, we will say 
that the electricai resistance of the wire is 2! 
per ft. 

Another sample received from the same manufac- 
turers is an aluninum wire .006 of an inch in 
diameter, insulated with a covering of white silk. 

AUTOMATIC COUPLERS AND TRAIN BRAKES have 
been under discussion by the Michigan legislature. 
and a joint resolution has been passed as follows: 

Taoat the Congress of the United States is hereby 
earnestly requested to enact such legislation as may be 
necessary to insure the adoption on all railroads in the 

United States of automat.c couplers and train brakes; or 
such other legislation as may be necessary to insure the 
making up ard running of trains without compelling 
railroad employees to enter between or on the tops of 
cars while the same are in motion. 

The passage of thi~ resolution is due largely to the 
etforts of Railroad Commissioner Caas. R. Wu 
MAN, whose memorial to the Governor on the sub 
ject is embddied in the resolution as a preamble, 
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The Colorado River Dam at Austin, Tex. 


We are indebted to Mr. J. P. Frizzexw, Chief Engi- 
neer, for the accompanying information and for the 
illustrations of the dam across the Colorado River at 
Austin, Tex. The dam is now underconstruction by 
the city of Austin and is designed to furnish power 
for pumping the city water supply, for electric light- 
ing, for propelling street cars and also for general 
manufacturing purposes. 

rhe general character of the dam and its surround- 
ings is shown by the plan and sections presented 
herewith. In brief, it may be stated that the dam 
is of masonry, about 1,150 ft. long, with a height of 
60 ft. above the summer level of the river and a 
width of 18 ft. on top. Theinner face of the dam is 
vertical, The outer face has a batter of 4 in 8 for 40 
ft. from the top and from the foot of the batter to 
the low-water line it is curved with a radius of 31 ft. 
The foundation being rock it was not necessary to 
carry the dam below the natural bed of the river, 
except at the foot of the faces and for two longi- 
tudinal courses of large stone near and on each side 
of the center, as shown by the cross-section. The 
alluvial deposit was of course removed from 
above the rock, the extent of which 
is shown by the longitudinal sec 
tion. j 

The Colorado at this point flows in rip Al 
a deep gorge in limestone rock, Rech 
which, with the bluffs, often rise 
150 ft. above the bed of the stream. There are no 
extensive bottom lands, soa dam can be constructed 
with but little cost for land flooded. In its normal 
condition the river occupies but a small part of the 
gorge, the remainder being filled with alluvial de- 
posit, as shown by the section already alluded to. 

The site of the dam is about two miles from the 
city, where the walls of the rock channel rise over 
60 ft. on the city, or east, side of the river and 125 
ft. on the other side. The lower bank of the stream 
slopes gently from the dam and affords sites for 
power and pumping stations and other buildings 
that may be necessary or desirable. The canal for 
conveying water to the wheels is at this side of the 
dam, and is provided with a gatehouse at its head. 
The water will pass from the canal to the wheels 
through ircn ‘pipes. From the wheel pits under- 
ground races will carry waste water to the river. 
The excavation for the canal will be in rock. As 
shown by the drawings the canal will have a width 
of about 90 ft. and a depth of some 15 ft., but it is 
not stated that these dimensions have yet been 
permanently decided upon. 

The river above Austin drains about 40,000 sq. 
iniles, and the estimated maximum flow at the high- 
est water remembered is estimated as 250,000 cu. ft. 
per second. 

To May 30, 1800, the work on the dam had been 
the construction of cofferdams, excavation of earth 
and rock, installation of pumping and hoisting ma 
chinery, the construction of railway tracks, inciud- 
ing a road about four miles long from the Austin & 
Northwestern Ry. Co.'s station in Austin to the 
site of the dam. In addition the laying of stone had 
been in progress nearly all the month. 

The exterior of the dam is of cut granite, the in 
terior of limestone, allin blocks as large as the ma- 
chinery can handle, The course under the curved 
slope consists of granite blocks measuring from 
65 to 80 cu. ft. each. The granite is obtained in Ben. 
net Co., Tex., about 80 miles from the works, and 
arrives on cars under the east end of the cable. The 
limestone is obtained from quarries near the dam. 
and is brought on.cars by gravity under the west 
end of the cable. The stone is transferred from the 
cars to the work op the cable, the granite suspended 
from the traveler by “dogs,” the limestone in skips. 
The stone is laid by means of small, stiff leg der 
ricks resting on triangular horizontal sills. These 
derricks are shifted from point to point by means of 
the cable. About 18,000 cu. yds. of granite and 70,000 
of rubble will be required in the work. The contrac- 
tor's price for the granite is $11 to $13 per cu, yd.: 
for rubble, $3.60, with 50 cts. additional in each case 

when Portland cement is used. The granite is laid 
with full mortar joints, especial care being taken to 
secure water-tightness on the up-stream face. The 
interstices in the rubble are filled with concrete of 
river gravel carefully screened and mixed with an 
excess of mortar. Two sorts of gravel are used, one 





not exceeding the size of hickory-nuts, for bedding 
heavy stone and for filling smaller joints; the other 
up tothe size of hen’s eggs, for larger spaces. All 


joints are left sufficiently open to admit of packing 


the concrete. 
The estimates of the cost of the dam proper, with- 
out allowances for gates and cana!, are as follows: 





Cofferdam, filling and draining Peer TE: 
Earth excavation below water, 10,000 cu. yds., at 
jets PAE EPCS Yn GE ITEMS Bae hana 5,000 
Earth e<cavation above water, 58,000 cu. yds., at 
SUNN vc. tonkssebengdudcenhinencateineeethade. wakes 8,700 
Rock excavation, 8,150 cu. yds., at $l. ......... 8,150 
Rubble masonry, 54,550 cu. yds,, at $4.............. 218.200 
Limestone masonry in up-stream face, 6,800 cu. 
yds.. at $i0....... ... 68,000 
Granite masonr 
eS eee cy a aniekaee . 17 KO 
Capstones, 2,000 cu. yds., at $16.................... 32,00 
$463,250 


Mr. FRIZZELL estimates the available horse power 
to be developed at 14,636 for 60 working hours per 
week. Of this, 720 HP. each are allowed for power 
for pumping the city’s water supply, for the electric. 
lighting plant and for the street railway. This 
would ‘leave over 12,000 HP. available for rental. 

The total estimated cost of all the improvements 


PROFILE. 


GENERAL PLAN. 
500’ 1000" 


ins. apart, center tocenter. The floor is of 3 = 8 in. 
Norway pine planking, tongued and grooved. The 
sides are of white pine planks, placed horizontally 
and with spaces of 2 ins. between them. The bottom 
plank is 9% x %ins., placed 1 in. above the floor, 


' and above this are four planks 7%{ x % ins. Above 


the planking the sides are steel plate with horizon- 
tal corrugations. The ends are of pine planks 1 x 6 
ins., grooved and tongued. The doorway in the 
middle of each side of the car is 6 ft. 4ins. high and 
5 ft. 3ins. wide in the clear. The door is hung from 
an overhead rail and slides along the side of the car. 
The lower part of the door is of steel p!ate and the 
upper part of wire netting, the space between being 
tilled in by %-in. round bars. The car is carried on 
two four-wheel trucks, with 33-in. wheels. The truck- 
wheel base is 5 ft., and the distance c. to c. of trucks 
24 ft. 

The trucks are a special feature of the Harvey 
cars. They are entirely of metal with the exception 
of the wooden dust guards. Wheels, boxes, brasses 
and brake rigging are made to a standard common 
on many roads. The bolster is made up of two I 
beams stiffened at the center by a plate which is 
riveted to the flanges of these beams. In case this 
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COLORADO RIVER DAM, AUSTIN, TEX. 
J. P. Frzzell, Chief Engineer. 


ploposed, including the dam, gatehouse, canal, 
pumphouse and accessories, a reservoir and mains 
tor distributing the city water supply and an elec- 
tric-lighting plant, is about $1,300,000. ‘ 

Mr. BERNARD CORRIGAN, Kansas City, Mo., is 
contractor for the dam, and, as has been stated, Mr. 
JosEPH FRizze.. is Chief Engineer. Mr. JOHN 
Bogart, C, E., of New York, is Consulting Engi- 
neer, 


A Steel Stock Car. 
(WITH INSET.) 


Within the last few years there has been a de- 
cided increase in the use of steel in car construction, 
and the manufacture of cars entirely of steel has 
been frequently suggested. A few experimental 
cars of this kind have been built, but it is only lately 
that the construction of steel cars has been com- 
menced as a regular commercial business. 

The Harvey Steel Car Co., of Chicago, Ill., has 
built a number of box, coal and flat cars of steel, 
and we illustrate on our inset sheet this week a 
stock car which is one of the company’s latest 
types, and 15 of which it is building for the Chicago, 
Milwaukee & St. Paul R. R. This car is constructed 
entirely of steel, except the floor and the slats on 
the sides. The car is 34 ft. long and 8 ft. 
6 ins. wide inside. The length -over the roof 
is 35 ft. 64, ins. and width 9 ft. 7 ins., while the 
height from rail to top of roof is 12 ft. 034 in. The 
capacity is 60,000 Ibs. The framing is mainly of 
channel and angle irons, the arrangement of which 
is very clearly shown in the working drawings. Each 
side is divided into 7 panels, the middle one forming 
the doorway. There are two truss rods, 3¢-in. diame- 
ter, placed close to the center line of the car, and 2 ft. 7 





bolster should be damaged in service it can be re- 
placed by a timber 12 * 12ins. The Middleton spring 
is used, but any form of spring can be applied. The 
bolster weighs less than an ordinary flitch bolster 
made up of two %-in. plates, timbers and bolts. 
The axles are 444 ins. diameter and 8 ft. long, with 
journals 4% ins. The wheels weigh 600 Ibs. each, 
and the spring plank 20 lbs. per ft. The trucks weigh 
about 5;500 Ibs. each. 

The steel cars built by this company are said to 
weigh 10% less than an ordinary wooden car, and it 
has built cars 15°. lighter than similar cars of wood. 
In regard to the cost, it is reported that 25% wily 
cover the increased cost of these metal cars over 
cars on wooden frames, while this increase 1s more 
than balanced by the increased life of the car and 
the value of the material as scrap. As to the be- 
havior of cars in collision, it is stated that the 
steel cars will withsiand a very severe collision 
withontinjury. In case of their being thrown from 
the track and other cars piled upon them they will 
break or bend, as builders cannot be expected to 
make cars that will not get out of shape in 
very bad accidents. A large part of a Har- 
vey metal car can generally be taken from a wreck 
and straightened, owing to the peculiarity of the 
construction, and put back in place. There is but 
little information as to the cost of maintenance in 
this country, but in France, Germany and other 
parts of Europe the cost of maintenance of metal 
cars is said to be considerably lower than that 
of wooden cars, the painting being the principal 
item of expense, while ordinary repairs are very 
slight for the first 10 years. Wooden cars depre- 
ciate about 6%, per annum from the first. Metal box 
cars, with sides of vertival plates rive together, 
and with metal frames, are in use on railways in 
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England, France and other countries, but are gener- 
ally short carson four or six wheels. A steel] mail 
car was put on the Louisville, New Albany & 
Chicago R. R. in 1888, and up to September, 1889, 
had made a total of about 88,000 miles, and had not 
cost anything for repairs. 

The use of metal for stock cars will tend to 
greatly increase their life, as they are all the time 
being washed out and then left to dry, so that 
wooden cars will decay in a few years so badly as to 
demand renewal. ‘the Harvey car which is here il- 
lustrated appears to be of good and strong design, 
aud likely to give satisfactory results in service. 
The use of steel cars is at present in the experimen- 
tal stage, but they appear to present many advan- 
tages over wooden cars, and if the advantages are 
proved by actual experience there is likely to be a 
good chance for the steel-car companies. 


The time spent by the writer in France and the 
extent of traveling done were too limited to permit 
of a complete study of the French railways, and the 
present article will give therefore merely some 
notes made during a few journeys. Notes on the 
channel steamers have been given in ENGINEERING 
News, March 14 and 21, and April 11, 1891. 

WESTERN RAILWAY. 

Track.—The track consists of double-head rails 
carried in cast-iron chairs secured to the cross ties 
by ascrew spike on each side of the chair. 
rails are laid with square sus- 
pended joints, spliced by 
straight splice bars and 4 
bolts, with the nuts on the 
outer side, The car wheels 
pound very heavily over these 
joints. Deep splice bars, pro- 
jecting below the rail, are 
occasionally used. The bal 
last is of gravel, level with 


The 













the tops of the ties between Iz re xi} i EN _ I 
the rails, and filled up to the A eae 9) Y LioN3 ==—Zob 
rail head on the outside, It a ee / Soe ee 
was overgrown with grass Kn 8' 10g — me - --8' a — --6 6 > 

and weeds, and insome places : 


was being hoed like a garden 
path. The tiesare creosoted, 
and have the chairs attached 
before they are sent out to the track. At intervals 
along the line are stacked 8 rails, 2 ties, about 6 chairs, 
splice bars, bolts and other track material, all neatly 
arranged ina frame. The ties are suspended from 
a frame made of old rails, so as not to rest on the 
ground and rot. Portable railways are used in the 
gravel pits. The grade boards are rectangular, 
painted blue, with a white line and arrow head 
showing the direc:ion of the grades, and white 
figures indicating tke inclination and length of the 
grade. Hedge fences are used, The slopes of cuts 
and fills are covered with grass, which is mowed for 
hay in the summer. The starting signals are rect- 





Fig. 1.—Signal Wire Compensator; Western Ry., 
France. 


angular targets about 24 x 30ins., divided into 4 
squares, generally red and white, but some green 
and white; the block signals are disk targets, red in 
the middle, with a white rim. The disk has a small 
piece of colored glass set in a hole in front of the 
lamp. _ In some cases the glass for the “track clear” 
signal is at right angles to the disk, coming in front 
of the lamp when the disk is turned. The signal 
wires are kept tight by means of weights suspended 
inaframe by chains, to which the wires are at- 


tached, as shown in Fig. 1. Just outside the St. 
Lazare terminal station at Paris is an iron lattice 
deck bridge carrying the starting signals for the 
several tracks. Signs are put up to mark the limit 
of protection of the distant signals (‘Limite de 
la protection du _ signal avanc’”). At grade 
crossings there are inner iron guard rails, with 
a paving of stone blocks about 8 ins. square. 

There is a watchman at each crossing, and some- 
times an iron lattice gate, rolling ona rail parallel 
with the track. The insulators on the telegraph 
posts are of white earthenware or porcelain. The 
station platforms are only about 12 ins. above the 
rails, so that step-boards or foot-boards are required 


Fig. 2.—Passenger Locomotive 















Fig. 3. —Eigh.-Wneel Passenger Locomotive ; Western Ry., France, 


on the cars, which is a very inconvenient means of 
access, the steps being nearly vertical, and the doors 
opening above them. The St. Lazare station has a 
jarge and lofty train shed and a handsome building 
facing on the street. The station at Rouen has in- 
side guard rails to the tracks, and is paved with 
stone. At this place are extensive shops, including 
a large roundhouse and steam turntable, There are 
several tunnels on the line, most of them with brick 
lining. One long tunnerunder renai; had only one 
track in use, and an illuminated sign with white 
letters on a black ground was placed near where the 
work was in progress, warning the engine driver to 
go slowly (“Au pas sur le chantier”). In some places 
the line is parallel with a highway, separated from 
it by a hedge or fence. One bridge over the Seine 
has a track of flange rails secured to longitudinal 
timvers by screw spikes through the flanges, the 
longitudinals being held down by bolts passing 
through iron plates across the top of the timber. 
The floor is of checkered iron plates level with the 
bottom of the longitudinals. 

Locomotives.—The two principal types of passen- 
ger engines are shown in Fies, 2 and 3, the latter 
being a neat looking engine of the eight-wheel type, 
with inside cylinders and equalizing levers to the 
driving springs. A side tank engine was seen, with 
outside cylinders and eight wheels, all coupled. 
Most of the olde: engines-of this and other French 
lines have a great deal of outside piping and running 
gear, which gives them aclumsy appearance. The 
Westinghouse driving-wheel brake is used. The 
whistles bave a shrill hissing sound. Coal briquettes 
are much used for fuel. The engines are painted a 
dark brownish green, with black and red striping. 

Rolling Stock.—The passenger cars are carried on 
4 wheels, with rigid axles, and are divided into 4 or 
5 compartments. They have outside journals and 
springs and squeeze brakes. The second-class cars 
are comfortably upbolstered in soft, dove-colured 
cloth, but the floor is bare, and the roof painted a 





Western Ry., France. 


dull yellow. An oil lamp is placed in the top of the 
partition, being intended to light both compart- 
ments, but its light is dim, and is renderea almost 
ineffectual by the hand baggage piled in the rack 
along the partition. The windows at the ends of 
the seats are narrow, but bave sashes which open 
by dropping down into the side of the ear. in the 
same way as the sashes in the doors. 
tion is a glass panel about 4 ~« Sins., intended to 
afford means of verbal communication between 
the compartments in case of emergency. Com 
munication with the engine driver or conductor is 
effected by a wire or rod ins de a molding along the 
roof, with a knob in each compartment. 


In each parti 


Some of 
the cars have glazed ends, with only 
one seat in the end compartments. 
The windows inthe doors are fitted 
with roller blinds,and the otters with 
locsecurtains Below the door handle 
is a latch, provided for additional se- 
curity. The Westinghouse brake is 
used, some of the cars having hose 
couplings, while others have iron 
pipe connections with swivel joints, 
The wheels have wooden centers re 
cessed for the nuts of the bolts which 
fasten the tire to the rim. Some of 
the cars have a protected seat fora 
conductor or brakeman at the end of 
the roof, with steps up the end of the 
car. The are painted black 
above the window sills and the lower 
part is crimson for the first dull 
green for the second class green 
for the third 
in gilt and the hand rails are of bright brass, 
The freight cars generally carried on 2 
rigid axles and a Jarge proportion are short open 
cars, some of which have an elevated protected seat 
at one end for the brakeman. Many of the box cars 
have painted upon them the number of horses and 
men they can carry. This is to facilitate the mobili- 
zation of troops. The freight cars are painted a dark 
grav. The boat express is run at a fair speed, but 
the cars bump and jolt badly. When a train is to 
start a station porter rings a bell, the conductor 
blows his brass born and then the engine whistles. 
The officials wear a dark blue uniform with white 
braid and silver buttons. 
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CEINTURE RAILWAY, 


The “ Belt Ra:lway” of Paris is a double-track 
line around the outskirts of the city, making connec- 
tions with the several trunk lines, and havinga 
branch into the terminal station of the Western Ry. 
The line passes through the fortifications in one 
place by a deep cut, with retaining walls of large 
rubble masonry. la some cuts the retaining walis 
are nearly vertical, with iron cross beams above the 
track, while in other places they are curved and 
have a very flat slope. The masonry is mostly 
smooth faced rubble, but there is some coursed 
masonry. One long tunnel has the shafts at one side, 
forming refuges tor the trackmen, Some parts of 
the line are in covered way, witi aroof of transverse 
plate girders and brick arches. Oae of the crossings 
of the Seine is by a double-deck bridge of masonry, 
the lower part being wide enough for a roadway on 
each side of the narrower arches which carry the 
railway. The station platforms are low, and have 
stone copings. The name of the station is on a sign 
at each end of the shed over the platform, and signs 
are put up on the platforms to indicate where the 
head of trains of 8, 10, band 18 cars will be. Small 
stations have a ticket office on one side only, witha 
subway crossing to the other platform. Before start- 
ing a train the conductor blows his whistle and then 
his brass horn, which is replied to by the engine 
whistle. The speed is slow, and mucb time is lost 
in slow stopping and starting. The actual stops 
average about lmin. Tbe engines have frequently 
to back a little before they can start ahead. 

Track.—The part of the line laid witb double-head 
rails in chairs has generally 10 ties to a rail, but 
some long rails are used with 18 ties. The wooden 
keys are on the outer side of the rail, and havea 
sharper taper than those of English railways. 
Where flange rails are used they are fastened by 
screw spikes, with broad round-head bearing on the 
rai) flange, and a square projection on top of the 
head to fit the track wrench. The rail ends are con- 
siderably worn. There are seven ties to,a rail, All 
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rails are laid with square suspended joints. spliced 
by plain splice-bars and four bolts, with the bolts on 
the inner side of dowhle-head and outer side of 
flange rails. Some tee head track bolts are used for 
the latter, the inner splice bar being grooved to hold 
the heads. The flange rails are generally carried 
across bridges on longitudinal timbers witb bear- 
ing pieces under the rail, but in scme eases crcss 
ties are laid, with a block under the rail joints. The 
ballast is of broken stone, covering the ties bet ween 
the rails, and heaped up to the rail head on the out- 
side. In some cuts the ballast is retained by dwarf 
walls in cement. The station at Auteuil has through 
and terminal tracks, and each of the latter has a 
turntable at the end, The signals are similar to 
those of the Western Ry., but the rectangular tar- 
gets are generally green and white. Some of the 
signa.s consist of a long semaphore blade witha 
fixed board to conceal it when in one position. The 
signal wires are kept tight by the arrangement 
shown in Fig. 1, but each vertical post is made of an 
old double-bead rail, with the end of the cross piece 
let int » the web, 

Locomotives.—The line is operated mainly by the 
Western Ry., and partly by the Eastern Ry. The 
former has two classes of six-wheel, side tank en- 
gines, one with four wheels coupled and a sinzle 
pair of leading wheels, the brake reservoir being 
placed outside these wheels, and the other with all 
wheels coupled, as shown in Fig. 4. The Westing- 
house brake is used. 

Rolling Stock.--The trains consist of 8 to 18 short 
four-wheel cars. ‘The first class cars have three 
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FIG. 4.—TANK ENGINE; CEINTURE RY., PARIS, FRANCE 


compartments only. The second and third class 
cars have four compartments, and many of them 
have an upper deck or “imperial,” reached by steps 
from either side up each end of the car. The upper 
deck is narrower than the body of the car, leaving a 
narrow, unprotected gangway along each side, pas- 
sengers getting in and out steadying themselves by 
a rail along the edge of the upper roof. The seats 
are arranged as in the compartments, but accomo- 
date four instead of five passengers each, the ca- 
pacity being 4) inside, ani 32 or 35 outside. The 
lower roof is covered with a mixture of tar and 
gravel. The upper deck has a roof and ends, but 
the sides are open. This deck is not very pleasant. 
the roof being so low as to limit the view (one can- 
not stand upright under it), and there being a good 
deal of smoke and cinders from the engines, while 
the chimneys of the ‘amps for the compartments are 
under the seats and emit an unpleasant smell and 
smoke. The upper deck of smoking cars is inclosed, 
having a door in each end, and a gangway down tha 
middle, with seats for two on each side. These cars 
earry about 40 passengers in the compartments and 
40 in the “‘imperia!.” The upper deck bas bare seats 
and floor and is very dirty, and the windows have iron 
bars. These cars have the compartment lamps at 
the side, the chimvey projecting through the roof 
at the side of the upper deck, while the upper deck 
has in each end a lamp of remarkeble dimness, giv- 
ing out no light, but merely showing asa smoky, 
yellow disk. The other double deck cars have gen- 
erally a lamp between two compartments and no 
lamps in the upper deck. The lamps are lighted all 
the time on account of the tunnels. Some of the 
ears have the corners cut away, so that the steps to 
the roof are somewhat spiral, and others have a 
brake wheel in a recess at the end of the upper deck, 
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The compartments have sliding sashes to all the 
windows. The conductor's car at the rear of the 
train has a part of the roof rai<xed and sur- 
rounded by windows, and hae a large tail light with 
glass 8 or 10 ins. diameter, protected by a brass tri- 
angle The cars bave spring buffers. screw-coup- 
lings, safety chains and the Westinghouse brake. 
The wheels have wood centers and the tires are 
fastened by bolts. The cars are painted like those 
of the Western Ry. On July 14 (equivalent to the 
Fourth of July ia the United States) the trains were 
loaded with people gcing to the review, passengers 
riding on the steps, footboards, and even on the 
roofs, 
NORTHERN RAILWAY. 

Track.—The track consists of flange rails fastened 
to tbe cross ties by screw spikes. The rails are laid 
with supported joints, spliced by straight splice 
bars and four bolts, with the nuts on the inner side, 
and each rail end has a screw spike on each side. 
The joints are very perceptible while riding over 
the line. The ballast is mainly of gravel, level 
with the tops of the ties between the rails 
and level with the lower part of the rail 
heads cutside. There is also some large broken 
stone or slag. Some half round ties are used 
and there are 10 ties (including one joint tie) toa 
rail. The ballast is carried acro33 som2 brid zes, and 
north of Quevy, where bazgage is examined for the 
Belgian frontier, it is of very dirty gravel. The road- 
bed is overgrown with weeds. The new long rails, 
weighing about 83 lbs. per yd.. with broken stone 
bailast, make a track not unlixe that of the 
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Pennsylvania R. R. Hedge fences are used. The 
signals are of the pattern already described. There 
are also semaphore blades with vertical slots cut in 
them. Switch signals consist of a blade pivoted 
at the middle in a box of triangular form, so that 
ovly one-half of the blade is shown at a time, indi- 
cating for which track the switch is set. The 
signals at road crossings are generally attended by 
women in blue blouses and black glazed hats. The 
signal wires have the arrangement shown in Fig. 1, 
but the posts are of wood. The telegraph wires are 
brought down at intervals intosmall concrete cabins 
along the line. In some places the track is pretty 
easy riding, but in general there is a severe swing- 
ing and vertical motion of thecars, due to the irregu- 
larities of the track, the arrangement of the springs 
and the short wheel base. 

T:e terminal statioa at Paris has a larze wide 
platform beyond the ends of the tracts, with 
*‘quais” or platforms running out between the tracks, 
ani provided with gates to shut them off from tbe 
main platform. Each ‘quai” 1s numbered, and signs 
are displayed near the gate showing the time of de- 
parture and the stopping places of tha train stand- 
ing at that “quai.” These signs are illuminated at 
nigot. Each track has a tarntable at the outer end 
of the train shed. The yards are extensive, but are 
overgrown with weeds and poppies. Horses are 
extensively used in switching cars in making up 
trains. 

Locomotives.—For express service eight wheel en- 
gines are larzely usel,s»m2o0f which were bu It by 
the Société Alsacienne, at Mualhausen, in 1S7J and 1831. 
They have inside cylinders, p'ate frames to the 
trucks, and sometimes the eccentrics are outside the 
driving wheels. The truck and tender axles have 
outside beaiings of the Delannoy system. These 
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engines have straight swokestacks and very large 
domes. A quantity of dirty bla k smoke is thrown 
out. The exhaust sounds sharp, as on Americay 
engines. The whistle is harsh and unpleasent, and 
is much used at stations and junctions. The tenders 
are very plain and have no flaring molding round 
the top. The vacuum brake is used. At the Paris 
terminus is a tittle switch engine, with vertica| 
boiler, used for hauling a transfer table. Under 
one end are a horizootal drum and driving cylinder 
with a wire rope used by means of a capstan for 
hauling cars at right angles to the engine. The en 
gines are painted a dark, dull, brownish green. 
Some have the boilers covered with brass 
but the metal is generally tarnished and 
dented, and does not look well. Compcund 
engines of three types have ben tried on 
this road: (A) An engine with 4 coupled driving 
wheels 6 fr. 10 ins. diameter, and a single pair of 
leading wheels 4 ft. 3 ins. diameter; 2 high press 
ure inside cylinders, 12 24 ins., drove the forward 
driving wheels, and 2 low-pressure outside cylin 
ders, 18 x 24ins., the rear wheels. (B) An engine of 
the Woolf four cylinder type, with 8coupled driving 
wheels 4 ft. 3 ins. diameter, and 2 outside cylinders 
arranged tandem on each side; the high-p essure 
cylinders were 15.2 « 26 ins., and low pressure 26.4 
26 ins. (C) A three-cylinder engine of the mogul type, 
with al cs linders in line transversely, inclined, and 
driving the same axle. The inside high pressure 
cylinder was 17x 28 ins., and the two outside low- 
pressure cylinders were 20x 28ins. The wheeis were 
about 5 ft. 5 ius. diameter. 
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FIG. 5.—PASSENGER CAR; NORTHERN RY., FRANCE. 


DIMENSIONS OF FRENCH LOCOMOTIVES. 











| Fig.2 | Fie.3. | Fig.4. 
Wey. | Wes, 1. C. Ry. 


; 
Cylinders. ins.) 17X23% | 18.1 26 17 x B% 
Diam. truck or! | 
lending wheels.| 3ft.9ins. | 3ft. Lim. [......... .. 
Diam. dr v. whis. 6ft 84 ins. 61t. 8% . ! a esi in. 
** boiler - 44 1t, 196 ins.|.....;.. 


Roiler pressure...|...... 2... | 186.4 Ibs, | mH ibs 
Tabes, No....... ‘| 223 195 
“  diam.ins., 18 is on 
_ length | 10 ft. Gime. |.«<+sepeee 11 ft. 734 ins 
Heat surf.: tubes 1,086 76sq. ft. 1,243.7 sq. ft. 1, i Weg. tt. 
“ fircbox; 10330 “ 106 ~ 1 75.96 
* total.. 1,199.96 “ 1497 Si is We 45 
Grate area...... va me ¢ a 16.9 
W heel base: driv.! 8ft.10.3ins.' ‘str, 10.3 ine. 
= truck}. 16 ft. 6.7 ins.!...... xi 
“ total. 15 ft. 614 ins.|.4 ft. 37 ins | M4 ft. 7 ins. 
W't on truck or! Pert 
leading wris.tbs | 26,768 | aS Relic 
Wt.driv whls. Ibs.) SE eke a ore 
W1.trail whis.,1bs. | BAe Ff eRe | focviwnsne > 
W't tee Saga | 86,800 167,072 86.240 
Tank, U.S - walls Pts ja de tastiaeie bins ewhguancon } 1,000 


SE ok coe cha gear dhe coebas Lees seocyeneine j 2,240 





Rolling Stock.—One of the passenger cars of this 
road is shown in "ig. 5, and is fairly representative 
of French railway cars.. The second-class cars have 
cushioned seats and backs, sliding sash»s to all the 
windows. bare floor, roof painted white, and net 
racks for hand baggage. Thev are upholstered in 
green and have green curtainsto the windows. The 
sashes in the doors have roller bliuds. In each parti- 
tion are two triangular glass ‘‘peepholes,” about 8 
ins. wide, which can be opened, and are intended for 
communication or giving analarm. In each com- 
partment are pasted six labels,of €aution and in. 
struction on various points. The lamps give a very 
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poor light, rendered worse by the bottom of the 
lamp globe being level with the ceiliag of the car. 
fhere are sliding ventilators over the seat windows. 
Oil boxes are used. Westinghouse and vacuum 
brakes are used, some cars being fitted for both. 
The wheels are tapped at most important stations. 
The head and tai! lights are large round lamps, with 
big lenses of red glass, protected by a triangular 
brass guard. The cars are painted black above the 
window sills. The lower part is blue for the firsr 
class, green for the second, and brown for the third 
class. Sleeping cars and dining cars, carried on 
trucks, are run on this line. They are owned by the 
Compagnie des Wagons Lits. Some of the freight 


cars are of iron. 
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Aluminum. 


Census Bulletin No. 79 treats of aluminum in the 
United States. After briefly touching upon the his- 
tory of this metal and outlining the various processes 
employed, the report deals with the two processes 
that have been commercially successful in this 
country. The earlier of these, the Cowles process, 
was established in 1885, and is carried on by the 
Cowles Electric Smelting & Aluminum Works, at 
Lockport, N. Y. This company is now confining its 
operations to the production of aluminum alloys, or 
aluminum bronze and ferro aluminum. 

Their process consists in passing the current from 
a powerful dynamo through a mixture of alumina 
(obtained from corundum, bauxite, ete.), carbon and 
pieces of copper contained in a suitable vessel lined 
with carbon, through the ends of which vessel the 
large terminals of the dynamo are inserted. The 
alumina is reduced in the presence of the carbon and 
unites with the melted copper in an alloy rich in 
aluminum, This alloy is remelted and enough cop- 
per added to give the percentage required. The 
production ofaluminum bronze by this company is 
given as follows: 

... 4,000 to 5,000 Ibs., valued at $1,600 to $2,000 

; 50,000 Ibs., = re 20,000 
144,764 Ibs., Pr % 57,000 

In ferro-aluminum, made by the same company, 
iron is substituted for copper, the alloy containing 
from 5% to 30% of aluminum, It increases the ten- 





sile strength and the solidity of the iron. In 1886 
the company made from 2,000 to 3,000 Ibs. of 
this iron alloy, valued at $780 to $1,170. In 1887 


they made 42,617 lbs., valued at $16,621. 
aluminum alloys produced in 1889 
171,759 Ibs. 

The Pittsburg Reduction Company, of Pittsburg, 
Pa., working under the patents of C. M. HALL, ex- 
tracts pure aluminum. This process consists in 
forming a fused bath of the fluorides of aluminum 
calcium and sodium (to which calcium chloride is 
subsequently added) by melting a mixture of cryo- 
lite, aluminum fluoride and fluor spar in a carbon- 
lined vessel. Alumina is added and the aluminum is 
separated by the current from a dynamo, the carbon 
electrodes of which dip into the bath. The process 
is continuous, as the alumina is renewed. The 
aluminum being of greatest specific gravity,sinks to 
the bottom of the vessel. If alloysare wanted the 
negative electrode is formed of the metal it is de- 
sired to alloy. This company produced 19,200 Ibs. of 
aluminum in 1889, and it was sold at $2 per pcund. 
Including that used in alloys the total production 
of aluminum in the United States in 1889 was 47,468 
Ibs., valued at $97,335. The import of aluminum into 
the United States in 1889 amounted to 998 Ibs., val- 
ued at $6,688.07. The largest importation was 
1,348 Ibs. in 1888, valued at $14,086, 

At the Paris Exhibition of 1855 aluminum was 
tirst exhibited in any quantity, but the price was 
then $181.81 per pound. In 1878 this metal was still 
somewhat of a curiosity, though it was exhibited 
thas year as blocks, wire, in sheets, ete. In 1888 
France produced about 6,500 lbs. of aluminum, 
valued at $59,100, or about $9 per pound. England 
made 12,000 Ibsin 1889, valued at £6,000, or about 
$2.45 per pound at the average market price in Lon- 
don. The total English production up to 1890 is 
given as 42,000 Ibs., or 21 tons. The Aluminium and 
Magnesium Fabrik, at Henielingen, in Germany, 
near Bremen, has been in operation since 1887, and 
supplies all the aluminum used in Germany. In 
1889 they made 20,900 Ibs., and the total production 


The total 
amounted to 


on eet Rk toes ae 


ENGINEERING NEWS. 


for the three years 1887-80 was 43,120 Ibs. ‘The total 


producticn for America, France, England and Ger 
many is then 116 short tons for the period 1860-1889. 
This is exclusive of 94 short tons of alloys. These 
figures will probably be interesting, for their slight 
dimensions, in a few years from now. 

Though given before, more than once, in this jour- 
nal, we briefly repeat here the statement of the 
physical qualities of this new metal, as taken from 
various late authorities: 


Tensile 
strength 
per sq. in, 
Aluminum, 95.96%; silicon, 0.59; iron, L7& 
ET Vacalehinkasaoceoncas 18,866 Iba 


Aluminum, 95.£0; silicon, 1.62; iron, 2.88 (Kemp) 17,425 “ 

Aluminum, proportions not given (W. H. Kar- 
low).... eke ae aat .... 26,800 “ 
Aluminum, Deville-Castner process (Richards’) 
25,000 to 30,000 °° 


Professor THURSTON, in his ** Materials of Con- 
struction,” compares aluminum with other metals as 
follows: 


Specitic Wht. per 
gravity. cu, ft. ibs. 
9 & 


Aluminum, cast.....: 560 160 


sheet....... 2.670 167 

Bronze, ordir ary....... 8.400 524 
Copper, bolts....... vandibes R.SSO ded 
cast 8.600 387 
sheets. . 8 880 9 

ee ; 8.880 550 

Iron, cast ee 6.955 to 7.295 435 to 456 
he average..... 7 125 445 
wrought, average 7.680 430 
aaa 7.820 196 


The tensile strength and other properties of the 
CowLes aluminum bronze and are shown 
in the following table, taken from the official report 
of tests made under the direction of the Engineer 
in Chief of the Navy at Watertown, New York: 


brass 





- a 

3 E 
2 z 

. APPROXIMATE COMPOSITION. 2 

S © = 

“4 rv) 
= § 

= J 
In 

i C Cu 9.5, Al 7.75, Si 0.75......... 1 

7 C Cu $8.66, Al 10, Si 1.35 1 

9 CiCu B.S, AlZ.7o, BE OTS... 2. ccvcccccsecs 1 
Oe ee MO IE Binns a5 dedcncesccase 1 
iL © Cu 68, Zn 33.38, Al 34, Si 0.33... . 1 
13 C (Cu 92, 417.5, Si 0.5 + ; ! 
3 D Cu 91.5, Al 7.75, Si 0.75. 1 

10 1) Cu 90, Al9, Si 1 ; 1 
1l D Cu 63, Zn 33.33, Al 3.33, Si 0.3. Li 
13 D Cu 92, AL7.5, Si 0.5... 2 1 


a Chill castings. 


For comparison with the tensile strength given 
above it can be said that Professor THURSTON gives 
the highest figures, 52,928 Ibs. per sq. in., to a 
brass made of copper, 79.65%; zinc, 20.35. Copper 
itself has atensile strength of 55,104 Ibs. Bronze, 
made of copper, 96.27%, and tin, 3.737, has a strength 
of 42,692 lbs. per sq. in. Steel containing 0.53 
of carbon has a tensile strength of 79,062 Ibs.. 
while another specimen noted, with 1.09% carbon, 
had a tensile strength of 116,394 Ibs. The tensile 
strength of good cast pig iron ranges up to 20,000 
lbs., o! tough cast iron up to 25,000 lbs., and hard 
cast iron reaches 30,000 lbs. per sq. in. 

The principal sources of aluminum have been hith- 
erto cryolite from Greenland and imported bauxite. 
The Pennsylvania Salt Manufacturing Co. is work- 
ing the Greenland mine and imports several thous. 
and tons annually. The mine is 450 x 150 ft. in area 
and 100 ft. deep, and the drills show cryolite for at 
least 140 feet deep. Bauxite is now found in sev- 
eral places in Floyd Co., Ga., which carries from 52 
to 57.25%, of alumina, with 1.50 to 13.50% of iron oxide, 
about 2 % of silica and 3.5% of titanic acid. More 
recently still bauxide has been discovered in Saline 
and Pulaski Counties, Ark. This mineral carries 
about 57% alumina, 10% of silica and 2 to 6% of iron 
oxide, In both localities there is considerable water 
in the mineral. Kaolin, found in Pike and Pulaski 
counties, Ark., and in Pennsylvania, also contains 
from 36 to38'¢%, of alumina, with 46 to 49% of silica. 
Alum from extensive beds in Colorado contains about 
15¢ of alumina. 
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The Spelling of Geographic Names. 


In the second bulletin issued by the U.S. Board on 
Geographic Names, the principles are given which 
have been adopted for the official form or rendering 
of these geographical names. These rules are so use- 
ful and generally interesting, at a time when the 
utmost confusion prevails among nations in this 
direction, that we give them and the accompanying 
table in full. 

WITHIN THE UNITED Stares.—l. That spelling 
and pronunciation which is sancticned by 
usage should in general be adopted. 

2. Where names have been changed or corrupted, 
and such changes or corruptions have become es 
tablished by local usage, it is not in general advis 
able to attempt to restore the original form. 

4. In cases where what was evidently originally 
the same word appears with various spellings, sanc 
tioned by local usage, when applied to different 
features, these various spellings should be regarded 
as in effect different names, and, as a rule, it is inad 
visable to attempt to produce uniformity. 

4. Where a choice is offered between two or more 
names for the same place or locality, all sanctioned 
by local usage, that which is most appropriate and 
euphonious should be adopted. 

5. The possessive form should be avoided when 
ever it can be done without destroying the euphony 
of the name or changing its descriptive application. 

IN FOREIGN CoUNTRIES.—t. Geographic names in 
countries that use the Roman characters should be 
rendered in the form adopted by the country having 
jurisdiction, except when there are English equiva- 
lents already fixed by In cases where the 


local 


usage. 


TESTS MADE ON SPECIMENS OF ALUMINUM BRONZE AND BRAsS. 











t $ |. 
= x 2 Els 
4 ak g = 1@ Hardness 
. ic = ~ F | 3 ' 
~ ~~" -_ So = | & 
2 2 3 sis 
® 2% mS = > oe. 
Eigids: 3 fa 2 | BE sg 
2:\2£)\86: s 85! %j|s8|3 is 
a < = | & = < = = ” 
In, Sq.in Lbs. Lbs, * In. 
1.875 2.7612 60,700 18.000; 23 20 30.70 |a1.56 9.39 13.85 
1.875 2.7612 66,000 27,000' 8.80 7.80 |a@1.80 14.12) 14.26 
1.875 2.7612) 67,60 24,000, 13.00 21.62 | a@1.66 11.18 13.50 
1 875 2.7612 72 836 33,0u,' 2.40 5.78 |al.&|...... 
1.*75 2.7612 82,200 60 73,000! 2.37 9.88 a@l.78 14.69 10.60 
1.575 2.7612 59,100 19,000 15 10 3 5O2 al 4. 
1.992 #400) 53,000 19,000, 6.2015.50 BL.7o 
1.890 2.8100 69,930 33,000 1.33 3.30 | b1.86 
1.9 02.8400 70 406 34,000) 0.40 4.33 51.86 
1.930 2.9300 46,554 17,000 7.8019.19 | 61.73 


6 Dry sand castings 


English equivalent is so different from the national 
form that the identity of the latter with the former 
might not be recognized, both forms may be given. 

7. The spelling of geographic names that require 
transliteration into Roman characters should repre- 
seut the principal sounds of the word as pronounced 
in the native tongue, in accordance with the sounds 
of the letters in the following system : 

An approximation only to the true sound is aime’! 
at in this system. The vowels are to be pronounced 
as in Italian and on the continent of Kurope gen- 
erally, and the consonants as in English. 


Letters. Sounds 


a ah, as in father 


Example. 
{ Java, Papdna, 
“""'* | Soméli, Bari. 
(Tel el Kebir, 
j) Olfieh, Me- 
} dina, Levu- 
; \ ka, Peru. 
i English e; i asin ravine; the sound \ 
ee in beet. Thus, not Feejee, ; Fiji, Hindi. 
My é-<nnnesen 40b% bh eabemnaodaene sf 
© oasin mote. 
u double o, as in boot. 
All vowels are shortened in sound by ) "aero. Tanna, 
doubling the following consonant. Jirtda, Bonn. 
Dewiieg of a vowelis only neces- 
sary where there is a distinct repe- } Nuulua. 
tition of the single sound......... / 


e eh,c asin men...... 


ai English iasinice...... tile i atk iti teal Shanghai, 
Oe Eee ee eae 
ao is slightly different from above.... . * Nanao. 


ei is the sound of the two Italian \ 
vowels, but is frequently slurred | 
over, when it is scarcely to be dis- }Beirat, Beildl. 
so from ey in the English , 
CO chS cin cdddestcesuewdéhe sen oF 
b English b. 
ec isalways soft and nearly the sound 


of s; the hard c is given by k } Celebes, 
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ch isalways soft, asin church.......... Chingchin. 
d English 4, 
f English f; ph should not be used for \ 
the sound ef f. Thus, not Hai- ; Haifong, Nafa. 
Perera 
‘ is always hard (soft g is given by ). Gal4pagos. 
1-is always pronounced when in- 


Be bi 
English j. Dj should never be put\Japan, Jix- 
for this sound...... 555) ti keene chuen. 
k English k. It should always be put 
ier the hard c. Thus, not Corea, } Korea. 
Dh sé wo ueresanvetmenane ol ane nee ema 
kh the Oriental guttural........... evens Khan. 
gh is anather guttural, as in the turk) Dagh, Ghazi. 


gy. Brsrerserveee cnrneothensoserennenes 
m les in English. 
nJ 


ng has two slightly different sounds 
as in finger, singer. 
p asin English. 


q should never be employed; qu is)... 
OE WP ns co nrdncivewenisebace } Kwangtung, 
PD ES Is ks 5 0) cn ceyieebesdoee Sawikin. 


r 
8 
t 
Vv 
w | 
x) 
y is piwaye e.censonent, as in yard) 
(Kikuyu), and therefore should | ,,. : 
not be used for the vowel i. /Mikinddni. 
Thus, not Mikind4ny, but........) 
Ce Des oct Sua vecadbaates Zulu. 
Accents should not generally be) 
used, but where there is a very | Tongat abu, 


decided, emphatic syllable or stress , Galdpagos, 
which affects the sound of the ( Palawan, 
word it should be marked by an! Sarawak. 
acute accent......... e eietesdienke J 


Repairing the Kidderpore Dock Walls, India. 


The wells of the Kidderpore docks, in India, failed 
by bulging in October, 1890, during the operation 
of excavating the center portion and before water 
was let into the dock. The last issue of Indian 
Engineering now summarizes the various reports of 
the engineers upon this accident, and illustrates the 
plans adopted for repair. From these reports we 
obtain the following information: 

From the report of Mr. APJOHN, the engineer, we 
find that it was noticed, on Oct. 7, that the east 
wall was slightly bowed; and by the next morning 
the wall was 5 ft. 10 ins. out of line, the movement 
extending over a length of 1,400 ft. The wall was 
originally built with a batter of }¢ in. per foot ver. 
tical, and it was 36 ft. high. In the worst place the 
thrust of the backing had actually pushed the wall 
4 ft. 4 ins. over the ground. By the morning of 
Oct. 9, a length of 450 ft. had been moved 10 ft. 
out in the center; and it after that ceased to move 

At the time of the failure the center of the dock 
had been excavated to almost the full depth; buta 
berm had been left against the walls 16 ft. above bed 
level, which was afterwards to be dredged, and this 
had been supposed to be sufficient to prevent move- 
ment. Preparations were at once made to fill the 
dock, after che accident, and to thus check any 
further bulging. 

In the reports of Maj. A. S. McArtuur, R. E., 
and Mr. W. Connan, C. E., of Nov. 8, 1890, it is 
further shown that the movement extended in all 
over a length of 2,050 ft. in the straight east wall of 
the dock, commencing about 50 ft. from the north 
end and extending to an angle in the south end. 
The displacement at the extremities is shown by 
slight cracks in the face of tbe wall, extending 
through, and by longitudinal cracks along the course 
of the tunnel arch. The wall was forced forward by 
the earth backing and tilted so as to bring the face 
almost vertical along the whole damaged length, 
‘The maximum movement in the first case noted was 
at a point 1,700 ft. from the south angle, where the 
coping was displaced about 11 ft. The earth back- 
ing had sunk about 6 ft. for a distance of 75 to 120 
ft. back from the face of the wall, filling completely 
the gap caused by the displacement of the wall. 
The wall itself had sunk through an average depth 
of 15 ins. over the injured portion. The masonry in 
the 450 ft. covering the worst movement, of 11 ft., 
was much shaken, and no less than seven cracks ex- 
tended through the wall. 

The next report is dated in March, 1891, and says 
that tothat time no further movement had taken 
place. Water had been let into the dock on Oct. 14, 
1800, and had been standing toa height of 11 ft. be- 
low the coping all this time. The committee ap- 
pointed by the government to consider the engineer. 
ing features of the original plans reported that they 
were satisfied with the weights of earth and brick 
work used, but they wish to record * that the coeffi- 
cient of one-third, assumed by the engineer for the 


friction of the wall on its bed, must be considered 
doubtful, and that consequently there may be but a 
small margin between the opposing forces acting 
on it.” 

The committee adopted the proposition to fix the 
minimum water level in the dock at 20 ft., as it was 
of “ vital importance to afford every possible support 
to the walls.” They hold that the movement resulted 
in splitting the wall into two halves longitudinally 
for its whole length. To prevent any further sepa- 
ration they recommend that the earth filling be taken 
out of the pockets toa depth of 6 ft. below coping 
level, and that this space be filled by good hydraulic 
lime concrete. Bolts are to be passed through this 
concrete, as shown on Fig. 1, and a “‘ greenheart”’ 
waling piece be imbedded in the wall below and a 
teak-wood waling piece above. 

The committee assented to the plan of the engineer 
to corbel out to a straight line a part of the damaged 
portion of the wall. They also recommend that ma-, 
terial as light as possible be used for the back-filling. 
The plan given is the one shown in the expert com- 
mittee’s¥eport. 

The lesson to be learned from this report and the 
accompanying plan, which is not an uncommon one, 
is as follows, though not referred to in the report 
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SOTTOM OF poCcK +600 
Peer re 

POCKET FULEO WITH 
RAMMEO EARTH 


Cross-Section and Sectional Plan of East Wall of 
Kidderpore Dock, India. 


quoted: As we understand the plan, a facing-wall 
of brickwork, 4 ft. thick and 40 ft. high, was braced 
by buttresses, 3 ft. 4 ins, thick, 10 ft. apart. The top 
of the pier was arched over as shown, and apparent- 
ly longitudinal arches between the buttresses carried 
the masonry in that direction. The pockets between 
the buttresses were filled with rammed earth and 
the whole then back-filled with earth. 

The weak point appears to be that while a wall so 
constructed would doubtless have withstood the 
water-pressure, from the inside of the dock, it was 
nct well calculated to resist the thrust of the back. 
ing. In the first case the buttresses come into play 
under compression, and the 10 ft. of face-wall is 
thick enough to act as a beam over the pockets. In 
the second case, of pressure from the back, the face- 
wall had practically no resisting value in itself, and 
the 3 ft. 4in. connection between the face and the 
buttreeses was subjected toa tensile strain, under 
which it failed. The rammed earth had no value, 
except in its weight and the slight friction existing 
between it and the brick work. There was not 
weight enough in the wall to resist overturning; 
and its design concentrated a strain upen a point 
not calculated to resist this strain. If brickwork 
were more costly. it would have been better to have 
filled the pockets with concrete to begin with; and 
even then there would have been a certain lack of 
homogeneity in the wall, between the brick and the 
concrete. The datais not available for criticising 
too minutely the plan of repairs adopted; but it looks 
as if the bolts alone were being depended upon to 
tie this crippled wall together, though these are 


aided by the additional weight of the comparatively 
small concretecap. Thecautioa to fix the ninimum 
water level at 20 ft. in the dock is wise. 





Limestone in the United States. 





The production of i:mestone in the United States 
for 1889 was as follows, says Census bulletin No. 
78: 





Quantity. Value. 
Building purposes............ 92,239,895 eu. ft. $5,405,571 
Conver into lime.......... 18,474,608 Dbis. 8,217,015 
Ston. for lime burning........ 478,082 tons. 184,024 
Fiux for furnaces............. 3,894,337 ** 1.660,3:2 
For street work _............ 46,491,522 cu. ft. 2,383,456 
Bridge, dam and railway 
la act aeapneestihaenen 26,679,012 * 1,289,622 
Miscellaneous uses........... 49,875 ** 16,079 
PE TIMEED 62 Sib BN bce npancndsedcedeueite . $19,095,179 
The expenditures were as follows: 
ek ot ee i cebaeserriesewreebens $10,121,985 
Supplies aml Matertas 2.6.6.0. incon ks cosdcic cases 4,227,246 
Otner quarry EXpenses....  ... .....0-- ee eeeeee 743,483 
TOR IN, Sink ca ia 55 Chote Rea wns atin $15,092,714 


The capital invested in the industry amounted to 
$27,022,325; and of this sum $14,771,200 was in land ; 
$4,988,207 in buildings and fixtures; $4,541,623 in 
tools, implements, etc., and $3,721,295 in cash. 

Divided by groups of states the total value of out- 
put stands as follows: 


ener, Pere rr reer se. $6,491,834 
South Atlantic .......26-5 oss. din ssa ban men apaae anaes 464,171 
RMI 3 020 es vetesasebauscssceedicteens 10,185,203 
SUPUIUMINO i55) evs $405. 2 0s Cake Sop aeeNtoseKeuNees 937 351 
WE iio trv an 560 s ilidheb Wina:siein ie eta ai au tennis 1,016,620 

MN 5 BARRE Bs aa Sie RAR ... -$19,095,179 


The most productive states of the North Central 
division are Illinois, Indiana, Missouri and Ohio, in 
the order named. Three of these states produce 
more than $1,000,000 each, and the value of the out- 
put of Llinois is over $2,000,000. In the North At- 
lantic group Pennsylvania produces over $2,500,000 
worth of limestone, and New York and Maine more 
than $1,500,000 each. 





Legal Decisions of Interest to Engineers. 


—_—_——_——. 


Interference with Public Contract by Injunction.—A 
judgment, in an action by the owners of property assessed 
for street improvements, restraining the city officers 
from paying out any money in pursuance of the cont:act 
for the improvements, which provides that rhe contractor 
should be paid semi-monthly as the work progressed, at 
the discretion of the city couucil. on the estimate of the 
ci(y engineer, cannot be sustained where the only fludiug 
as to wrongdoing by the city officers is that the en- 
gues improperly recommended payment; but there is no 

nding that the council had adopted tre recommenda- 
tion, or were about to do so, or that the officers charged 
with drawing the warrants had or were threatening to do 
any improper act. (Unio: Cemetery Ass’n v. City of 
Buffalo, Ct. App. of N. Y., 26 N. E. Rep., 330.) 

Powers of Commissioners unter Statute.—Whe'e a 
statute authorizes two adjacent cities to construct a 
bridge and avenue across a river, between certain points 
in each city, and providing that the location shall be de- 
termined by the city councils of the cities, ‘‘acting separ- 
ately,” under a section providing that “the avenue may 
cross at grade any railway operated by steam, and the 
board of railroad commissioners snall, upon the applica- 
tion of either city, or any railway corporation, prescribe 
the details of the crossing,” the cities have authority to 
lay out a crossing at grade, and one of the cities havinz 
laid out such a crossing, the railway commissioners have 
no power under the clause authorizing them to “prescribe 
the details, ’ to o:deran over-head crossing. (City of Cam- 
bridge v. Railro»d Commissioners, Sup. Jud. Ct. of Mass., 
26 N. E. Rec., 841.) 


Diversion of Water from Mill.—In an action for the 
obstruction and dive: sion of a stream, it appeared that a 
dam was built above plaintiff's mill, and a three-inch 

ipe inserted. through which the waterran to a tank. 
Plainuit? introduced evidence that since the dam was 
constructed tnere was never enough water to 
furnish full power to his mill, while before there had 
been enough to run it 10 months out of the year, and 
tnat before the loss of water the rental value of the mill 
was $500 ayear, and afterwards nothing. Defendant in- 
troduced evidence that the diminution of the stream was 
not due to defendant’s dam and pipe, but to a gen- 
eral drying up, aud that plaintiff was not injured. he 
question was properly submitted to the jury, and a ver- 
cict for plaintiff would not_be disturbed, as they are the 
sole judges of the facts. (Marsh v. Delaware, & W. 
Ry. Co., Sup, Ct. of N. Y., 12 N. Y. Supp., 370.) 

Levy of Paving Assessment.—Where the statute au 
thorizes the city government “to assess two-thirds of the 
cost . . . onthe realestate abutting on each side of 
the strect or lane improved.” and requires “the frontage” of 
intersecting street or lanesto be assessed as real estate 
abutiing on the street improved, the assessment may be 
apportioned among the several property owners by front- 
age alone, without reference to the depth, superficial 
area, or estimated value of the various parcels of abutting 

roperty, The statute requiring the frontage of intersect- 
ng streets and lanes to be assessed as. real estate, ani 
that the mayor and aldermen shall be treated as owners, 
and pay from the city treasury the just pro rata of cost 
fer and according to said frontage, the cost of improving 
1s not to be dealc with separately, paid by the city and de- 
ducted from the total cost, but is to be included in such 
total cost when the apportionment is made among the 
various property owners; and the city is to be ch: ‘ 
just as any other owner, with its pro rata share of the 
total cost, accordine to frontage. (Bacon v. Savannah, 
Supr. Ct. Ga., 12 8. E. Rep., 580.) 
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The Purification of Sewage.* 


The exceedingly thorough manrer in which the 
Massachusetts State Board of Health 1s carrying out 
its investigations into water, supply and sewage 
treatment places their reports among the most 
valuable of all contributions to our knowledge on 
this subject. In many respects they surpass previous 
effort in the minuteness of their information and 
the exceeding care with which the experiments have 
been conducted. Owing to the importance of the 
matter and ‘the space required to do any justice to 
its contents, we have made this report an exception 
to our usual rules of review, and publish such an ab- 
stract as its 910 pages make possible. 

Mr. HrrAM F. MILLs, A. M. C. E., and a member 
of the board, contributes the first paper, covering 
670 pages of this volume, on the filtration of sewage 
and water, and gives an exhaustive statement of the 
apparatus, experiments and results of the last two 
years’ investigation at the experimental station at 
Lawrence, Mass. The character of these experi- 
ments forbids any attempt at giving more than a 
brief resume of purpose and conclusions. The first 
statement made is that American sewage is much 
more diluted than that found in European cities; 
and in every 1,000 parts of a sewage stronger than 
ordinary 998 parts are pure water, one part is min- 
eral matter and one part animal or vegetable mat- 
ter, classed together as organic. As the mineral 
component is not generally objectionable, sewage 
can be called “ purified” if theone part of organic 
matter is removed. Of the two parts of mineral and 
organic matter, about one-half is in suspension, and 
can be strained out by the finest strainer that water 
will pass through. The other. part is dissolved in 
the water and cannot be strained out and must be 
removed by some other means, 

In discussing filtration, the “continuous” process 
is shown to be ineffective because the sand grows 
more and more filthy until the effluent is as im- 
pure as the sewage thatis applied. In other words, 
to remove these organic impurities they must be 
oxidized, or burned; and under the above conditions 
no burning can go on within the sand because 
no air is present to support combustion. The pro- 
cess of purification by “intermittent filtration” is, 

on the other hand, an oxidizing or burning process, 
as will be seen from the following description of its 
action: To the surface of a body of open sand apply 
to-day one inch in depth of sewage, and to-morrow 
apply another inch, and on the followiug day a like 
quantity. By investigation it is found that the first 
inch shortly settles below the surface and the bottcm 
particles go down about 9 ins., while the top particles 
remain just below the surface. In this 9ins., about 
two-thirds of the space is occupied by sand, ore-ninth 
by water and about one-quarter is air. The sewage is 
suspended here in extremely thin layers, covering 
over particles of sand and bridging over the space 
between other sand grains, and it is intimately 
mingled with more than twice its volume of air. In 
applying another inch of sewage the sewage of 
yesterday and most of the air in it is pushed down, 
with more or less admixture of the incoming sew- 
age to the 9ins. next below. This continues with each 
addition of sewage until the same quantity of water 
is pushed down through each sand layer, and the 
same amount goes out at the bottom. Fresh air is 
brought into the upper 9 ins. with each dose of 
sewage; and if the open sand bed is 5 ft. deep to the 
under drains, the sewage applied on any one day 
will be slowly moving for a week in very thin lami- 
ne over particles of sand and intermingled with 
twice its volume of air. These conditions are found 
to be favorable for burning out the organic matter, 
and only a mineral residue is left in otherwise nearly 
pure water. 

While this is called an oxidizing or burning pro- 
cess, Mr. Mrits points out that it is not the same as 
arapid dry oxidation by heat. In the wet process 
nitrification occurs—that is, nitric acid is formed 
from the nitrogen of the organic matter and the 
oxygen of the air; and this strong acid at once com- 
bines with the potash, or soda, lime or other base 
in the sewage, and makes nitrate of potash, soda 
or other salt. But when this same liquid is evapo- 
rated, or the organic matter burned out by heat, no 
nitric acid is formed and no nitrification results. 








*An abstract of Part II. of the Rees of the Massa- 
chusetts State Board of Health,on Water Supply and 
Sewerage, Boston, 1890, 
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This nitrification takes the leading part in the pu- 
rification process; and the conditions essential are 
the presence of oxygen, organic matter, moisture, 


. some alkali and a temperature favorable for plant 


life. In other words, the experiments SCHLG&:ING, 
Muntz and WARINGTON show that nitrification ina 
liquid never takes place but with the aid of organ- 
isms, introducing into the process organic life. 
Such organisms had been known to exist either in 
sewage or in the material of which some filters were 
composed, and when existing with the other condi- 
tions favorable for producing nitrification large 
quantities of organic matter could be converted into 
inorganic and mineral matter. 

To give the proper relations of space occupied by 
sand, liquid and air, a coarse sand of quite even 
grain must be used. Sand of finer grafm or mixed 
sand may permit a clogging of the filter bed, and fill 
all the space between the grains with water to the 
exclusion of air. 

An interesting chapter now follows onthe method 
of recording and the meaning of the results of 
analyses. Of this we can say here that the author 
points out that the purifying ability of a filter is 
indicated not only by the smallness of quantity of 
ammonia in the effluent, but by the greatness of the 
amount of nitrates. The excess of the latter shows 
the extent to which the nitrogenous organic matter 
of the sewage has been destroyed and its objection- 
able parts used to form uncbjectionable mineral 
matter. An interesting record of the effect of frost 
upon a filter bed of 5 ft. of very coarse, clean mortar 
sand follows, and it is shown that in the four 
months of December to March, inclusive, 538%, of all 
the nitrogen applied in the sewage was found in the 


nitrates in the effluent; while in the pre- 
ceding tour months only 33% of the applied 
nitrogen was so found. That is, during 


these cold months the nitrification was more com- 
pete than in the previous four hot months, and 
nearly reached the average of 61% for the preced- 
ing year. It was found that in the six months of 
May-Octoher, of the second year, the average per- 
centage of nitrates was 63, as against 41 for the cor- 
responding six months of the previous year. This 
means that in a tank in constant use for nearly 
two years, without renewal of material or removal 
of surface sediment, nitrification was-more com- 
plete in the second than in the first year. As show- 
ing the extent of the experiments made, it may be 
stated that the quantity of sewage passing through 
the filter in the four months previousto June 18, 
1888, was at the rate of about 30,000 galls. per acre 
per day; after June 18, 1888, through October, 1889, 
the daily quantity averaged ‘58,000 galls. per acre 
per day. ‘ 

In treating of bacteria in sewage, filtered*through 
5 ft. of very coarse sand, the report states that for 
one month previous tothe application of sewage 
this tank was filtering city water at a rapid rate. 
The number of bacteria in a cubic centimeter of the 
applied water was 76, andin the effluent2?# After 
applying sewage containing from 500,000 to 1,500,000 
bacteria ina cubic centimeter, the numberin the 
effluent increased rapidly until at the end of 10 days 
the maximum of 387,600 was reached. In two weeks 
it fell to 1,443 bacteria percubic centimeter. During 
this 10 days of rapid increase it is probable that the 
sewage was obstructed by frost in the tank, and that 
it was entering the lowest part of the filter by a few 
channels, and mingling more or less’ with water 
originally in the tank, containing some absorbed 
oxygen and some air. Whenthis water wasentirely 
removed, and the sand contained aliquid having 
so much organic matter that the oxygen that went 
into the tank with it was quickly reduced, the bac. 
teria appear to have been unable to live during the 
passage through the sand. The general rule, how- 
ever, was that on first applying sewage to a tank 
enormous quantities of bacteria came through, and 
then rapidly decreased in quantity as the sewage 
took full possession of the tank. Though the cold 
weather was at first charged with this phenomenon, 
it was found that the same occurred in the tanks 
housed over and not exposed to severe cold. After 
nitrification began the bacteria decreased from 3%, 
to % of 1%. The greatest number of bacteria pass 
through the sand when sewage is applied after an 
intermission ; thus, at the minimum rate of flow the 
number was 143, as the maximum rate was ap- 
proached the number increased to 13,832. and in 1}¢ 


hours this gradually fel! to 4,964. This maximum 
flow generally occurre i one hour after the applica- 
tion of sewage to the tank. 

The general conclusion as to management of filters 
is that with a coarse, open sand a less number of 


bacteria will live to get through if the under drains 
are deep and as far apart as possible. Also, that it 
is better, for this purpose, to apply 1 in. of sewage 
three times a day, than 3ins. once a day. With 
these precautions the number of bacteria can prob- 
ably be kept as low as 1 in 1,000 of the number ap- 


plied, and possibly less. But it now appears that 
with this coarse sand we cannot depend upon as 
complete a removal of bacteria as with some layers 
of finer sand that will detain most of the forward 
particles of sewage 2 or 3 days within the sand. 

In one of the tanks of coarse sand an aspirator 
was attached to the side cock 4ft. below the surface 
of,the filter, and 16 valls. per hour of air was drawn 
down through the sand. This aspirator ran night 
and day, renewed the air in the upper 4 ft. of the 
tank every bour. The result was a very marked 
increase in the nitrates in two days, from 0.0100 
parts to 1.2000 parts, and in the next week to 2.3000 
parts. The free ammonia did not change so rapidly. 
In one week it fell from 1.4300 parts to 0.0680 parts, 
and in the same time the albuminoid ammonia de 
ereased from 0.0620 to 0.0250 parts. Fifteen days 
after this experiment was commenced the aspirator 
was disconnected, and in 11 days the nitrates de- 
creased from 1.8000 to 0 0150 parts ; the free am 
monia increased from 0.0720 to 0.7340 parts, and the 
albuminoid ammonia from 0.0290 to 0.0960 parts. 

Space forbids our entering more fully into the 
detail of each separate tank experiment, here given 
in full, with voluminous tables, diagrams of results, 
and their deductions. Each filter tank had its 
special mixture and disposal of sand, very coarse or 
fine, mixed with gravel or without, covered with 
earth or with peat, etc. But the final conclusions 
are given below: 

In a general view of the results of filtering sew- 
age intermittently through clean gravel stones, 
larger than robins’ eggs, through filters of various 
grades of sand and gravel, down to sand with par- 
ticles averaging 0.004 in. diameter, through soil and 
through peat, the following conclusions are reached: 

In all sand and gravel, from the coarsest to the 
finest, purification by nitrification takes place, pro- 
vided that the quantity of sewage is adapted to their 
ability, and the surface is not allowed to become 
clogged by organic matter to the exclusion of the 
air. Fine sand soils, containing 2 to 3% of alumina 
and oxide of iron and manganese, and 6to 7% of 
organic matter, retain water so‘long, even in 6-in. 
beds, that the quantity of sewage that canbe ap- 
plied is small and the interval between applications 
islong. With a depth of 5 ft. of such soil nitrifica- 
tion will not take place, even with only 5,000 galis. 
of sewage per acre. Peat, to the depth of 1 ft. on 
the surface of a filtration area, will retain a liquid 
until it evaporates, and withit intermittent filtra- 
tion is impracticable. Gravel is one of the best of 
all materials. In it, the slow movement of the 
liquid in thin films over large surfaces, with air in 
contact, caused the removal, for some months, of 
97% of the organic nitrogenous matter, a large part 
of which was in solution, as well as 90% of the 
bacteria in suspension. There was only 3% of the 
decomposable organic matter of the sewage in the 
effluent. 

The mechanical straining of sewage through sand 
is but an incident; the essential conditions are the 
very slow movement of the sewage in thin films 
over the surface of particles having spaces between 
them sufficient to a\low air to be continually in con- 
tact with the liquid. With these conditions it is 
essential that certain bacteria should aid in the pro- 
cess of nitrification as before stated and these special 
bacteria appear in the sewage at all times of the 
year. This nitrification was found to be highest in 
all the filters in the growing months of May and 
June. 

For reasons before stated some time must elapse 
after applying sewage to a filter before it com- 
mences to perform its proper functions. The fol- 
lowing table shows the degree of purification at- 
tained for a month after the purifying condition 
was reached, The degree is expressed by the per- 
centages which the sum of ammonias of the effluent 
bore to the sum of ammoniasin the sewage, and the 
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percentage which bacteria in the effluent bore to 
the number in the sewage: 

* of number 

: | Quantity of sew- |* of amme| of bact ria 

No. of filter. age in galls. per; nias of ef-| in effluent 

| acre per day. fluent to to those in 





| 

| sewage. sewage. 
oe tates 120,000 1.0 3.0 
en, xs f 60,000 0.7 0.005 
Bisteee ; 43,000 } 0.9 0.3 
Rik nies nics 28,000 0.8 0.15 
6 45,000 0.7 0.02 
Bt cdtagke ss 30,000 | 0.6 1.0 
S.6,x.ua0e 19,000 0.3 0.01 
4 ae ven 14,000 | 0.8 0.001 
PEI 11,000 0.3 0.001 


Nore. —Filter tanks Nos. 1, 12, 13, 14 were filled with 5 ft. 
of very coarse, even eand. Tank No. 2 had 5 ft. of very 
tine, nearly while sand. Tank No. 4 had 5 ft. of river silt, 
mostly of very fine sand. Tank No. 6 had 3 ft. 8 ins. of 
coarse and fine sand and fine gravel. Tank No. 7 had 3 ft. 
% ins. of the same as No. 6, covered by 10 ins. of yellow 
sandy loam and 6ins. of brown soil. No. 11 tank was the 
same as No. 6, but with a diameter of only 20ins. Tanks 
iz. 13 and M4 had this same’ diameter of 20ins. All the 
other tanks mentioned were 16 ft. 8 ins. in diameter, 
giving a surface area of 100 times that in the smaller 
tanks. All of the tanks, large and small bad at the bot- 
tom a layer of coarse gravel (1 to 2 ins. diameter), followed 
by finer gravel down to \% in. diameter, making in all 
a stratum 3% ins. thick. Above this was 34% ins. of 
very coarse mortar sand; and above this substratum of 
7 ins., which was common to all the tanks, came the vari- 
ous materials noted. 


At the time of this experiment all the sand filters 
were burning up the nitrogenous impurities and 
thus removing from 99 to 99.7% thereof. The num- 
ber of bacteria in a cubic centimeter of sewage was 
from 340,000 to 1,400,000. The number of bacteria 
found in the effluent averaged for these months 
from 3° in the open sand filter passing the greatest 
quantity of sewage to 0.001% in the finest sand and 
the sand covered with soil. The filter No. 14 re- 
quired from one and a half to seven days for the 
sewage to pass through its 5 ft. depth; the finer fil- 
ters, Nos. 2, 4 and 7, required from 3 to 5 weeks 
for the water to pass through them. The first al- 
lowed more bacteria to pass than are found in good 
drinking water; the latter less than are found in 
such water. Most of these filters had been filtering 
for from one year to one and a half years before 
they reached the established condition of purifica- 
tion as here tested. As a general statement, it is 
found that bacteria decrease with the completeness 
of the nitrification, and independently of the sum 
of the ammonias and the albuminoid ammonias. 

These experiments show that while the chlorine 
and nitrates found in the effluent are higher than in 
public drinking water, they are principally common 
salt and saltpetre, and in the quantity found are en- 
tirely harmless. But even supposing the ammonia 
to be eliminated,disease-producing bacteria may pass 
through, especially in coarse filters, and though few 
in number they may increase in the human body. 
For these reasons the board cannot assume that the 
effluent from the coarse filter is suitable for drinking 
water. An examination of 10 wells in Lawrence, 
however, showed that in each case this drinking 
water was,in fact, sewage-contaminated water, not 
so well purified as the effluent from the filters with 
which each was compared. 

In connection with these sewage experiments the 
rainfall and evaporation has been also observed for 
1888-80-00. A tank 17 ft. 4 in. in diameter and 6 ft. 
deep was used, with the surface of the water kept 
within 1.25 ft. and generally 0.5 ft. from the top. The 
results are given for each month in these three years; 
but the following table shows the annual averages 
only : 
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Allin inches. 1888. 1889. 1890. 5 $ 
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; oe enoreel cl Snes taser 
NN 6 5 eed Hip an teed |55.11 47.64 52.43/51 .73 
Evaporation, ark Lethe akan 34.59 24.47/25.41|x9. 16 
Evaporation in per cent. of rainfall..| 63) 58} 48) 56 
Average daily evaporation........... -09} .08) .07) .08 
Average daily evaporation with no 
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The rainfall in each of these years was above the 
average, which has been for 24 yeats 44.2lins. The 
mean yearly evaporation for the 3 years was 29.16 
ins., while that for the 4 cold months of Dec.-March 
was 5.98 ins., or 6-10 as much as the average 4 months 
of the year. The highest daily evaporation was 
in June and July, 1888, and June, 1889, equal to 0.26 
in, and in July, 1890, it was0.30in. The average daily 
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evaporation on days when there was no rainfall was 
highest inthe same months, and amounted to 0.18 
in. in 1888, 0.19 in. in 1889, and 0.21 in. in 1890. In the 
same months the maximum weekly evaporation 
amounted to 1.5 ins. The greatest evaporation in one 
month was 5.2 ins., in July, 1888, and the least was 
0.62 in., in March, 1890. 

Messrs. THOMAS M. DROWN and ALLEN HAZEN, 
in this same report, treat of the chemical work done 
in connection with sewage purification. This por- 
tion relates generally to the methods of analyses 
used in arriving at the results already given. But 
in a separate chapter Mr. HAZEN reports on experi- 
ments made at Lawrence in the chemical precipita- 
tion of sewage. The substances best adapted and 
most commonly used for this purpose are lime and 
the salts of aluminum and iron. As to their cost, 
lime, with 70% available calcium oxide, costs about 
$9 per ton; ferrous sulphate, or copperas, containing 
26%, of ferrous oxide, costs $10 per ton; aluminum 
sulphate, or crude alum, with 14% of alumina, costs 
$25 per ton. A ferric salt can be made by oxidizing 
copperas with chlorine, or with sulphuric acid and 
nitrate of soda. The approximate cost of these ox- 
ides in solution is as follows: 


Aluminum oxide 
Ferric oxide....... 
Ferrous oxide.. ee #4 
RIE o. dF 6 69 sce s 50 ceavacedeecescenaase 


In making the experiments 100 galls. daily of 
sewage was assumed for each inhabitant in calculat- 
ing the annual cost. 

The detailed report of the experiments follows, 
with diagrams showing results, but we must con- 
tent ourselves here with the general conclusions. 
The amount of lime required by the Lawrence 
sewage averaged about 1,600 Ibs. per million gallons. 
Ordinary house sewage is not sufficiently alkaline 
to precipitate copperas, and a small amount of lime 
must be added to obtain good results. The quantity 
of lime required can be calculated from titration of 
the sewage. After mixing the sewage with copperas 
and lime, if enough or too much lime is used the 
mixture will color phenolphthalein red; if too little, 
no color will be produced. With a sufficient quantity 
of lime, the more copperas used the better, but more 
than 14 ton per million gallons does not secure re~ 
sults proportionate to the increased cost. 

In precipitation by ferric sulphate and crude alum 
the addition of lime was found unnecessary, as or- 
dinary sewage contains enough alkali to dissolve 
these salts. Within reasonable limits the more of 
these salts used the better. Using equal values of 
the different precipitants, applied under the most 
favorable conditions for each and upon the same 
sewage, the best results were obtained with ferric 
sulphate. Nearly as good results were secured with 
copperas and lime used together, while lime and 
alum gave somewhat inferior efluents. When lime 
is used there is always so much lime left in so- 
lution that it is doubtful if its use would ever be 
found satisfactory, except in the case of acid sew- 
age. It is impossible to obtain by chemical precipi- 
tation effluents which will compare in organic 
purity with those obtained by intermittent filtration 
through sand. It is possible to remove from one- 
half to two-thirds of the organic matter by precipi- 
tation, with a proper amount of aniron or aluminum 
salt. Ifthe process is carried out with the same 
care as is required iu intermittent filtration, the 
best that can be hoped for is a result which will ef- 
fectually prevent a public nuisance. In these ex- 
periments the cost of chemicals per inhabitant per 
year is taken throughout at 10 cts. 

One of the concluding reports in this volume is 
that of WILLIAM T. SEDGWICK, Ph. D., on the bio- 
logical work done at Lawrence. This part details 
the methods employed and the results obtained in 
the microscopical and bacteriological examination of 
sewage and of water, and is illustrated by photo- 
graphs of observed bacteria. While this chapter is 
valuable as giving the latest practive in this science, 
no mere abstract can do it justice or convey much 
useful information. The last report of all is that of 
EpwIN O. JORDAN and ELLEN H. RicHARDs on in- 
vestigations upon nitrification and the nitrifying 
organism. The result may be briefly stated as fol- 
lows: The organic matter in suspension decays in 
about seven days, as is shown by the increase in 
“free ammonia.” In about 14 days this “free am- 
monia” has disappeared, and nitrite has taken its 
place, reaching a maximum in 21 days. Later the 





nitrite, too, disappears, and in 28 days or more a 
the nitrogen has been converted into nitrate. When 
the suspended matter is removed by filtration 
through paper, or by precipitation with alumina, 
no change occurs unless free ammonia were present 
at the outset. In other words, nitrification is not 
the result of chemical action, but is due to the vita! 
activity of bacteria, as pointed out by ScHWwaANn 
and SCHULTZE as early as 1839, and laterand more 
conclusively by PASTEUR. 


An English Cement-Testing Machine. 


We find the accompanying illustration of a ce 
ment-testing machine in The Engineer. The con 
struction and operation of the machine are apparent 
from the engraving. The briquetteis placed in the 
clips and the right hand lever is pulled over, raising 





Cement Testing Machine. 


the left hand weighted arm and putting a strain on 
the briquette. The index pointer on the left-hand 
lever pushes forward a sliding clip along the gradu’ 
ated are, so that the record of the tension at which 
the briquette broke is kept when the lever falls. 
The maker of the machine is Mr. V. DE MICHELE, 
of Westminster. 

We do not understand that any claim is made to 
great accuracy for the machine, but it might be of 
use where a very large number of routine tests had 
to be rushed through and accuracy was not essen 
tial. We may add parenthetically that with some 
brands of American cement which we have seen 
tested, the lever would be pulled up high enough to 
give a pretty solid thump when it fell back. 


The Iron Gates of the Danube. 


The accompanying illustrations, for which we are 
indebted to the Ingersoll Rock Drill Co., are taken 
from photographs intended to show the general 
character of some of the work to be done there in 

mproving this famous waterway. 

The importance of regulating the channel of the 
lower Danube was recognized by the Romans in the 
time of TRAJAN; and since that date, at wide in- 
tervals, the subject has been before the commercial 
and engineering authorities of the nations inter- 
ested; Austro-Hungary chiefly, with Servia and 
Roumania also touching that part of the Danube at 
the “ Iron Gates.” Austrian, Freneh, English and 
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\merican engineers have been consulted as to plans 
of improvement; and in 1870 the late WrLL1aM J. 
McALPINE, Hon. Mem. Am. Soc. C. E., submitted 


a scheme to the Austrian Government which is the’ 


acknowledged basis of the plans now being put 


contained in the Verhandlungen des Vereins zur 
Befoerderung des Gewerbfleisses, Feb., 1891. This 
original contains much detail of plant, and of the 
political and commercial importance of the work, 
that is omitted in the abstract. The photographs 





* THE IRON GATES* OF THE DANUBE, 


into execution by M. BARoss, the Hungarian Minis- 
ter of Commerce. 

The details of this plan have been worked out by 
the Hungarian engineer, WILLANDT. This includes 
a canal, about 14{ miles long and 262 ft. wide, on the 
Servian bank ; some shorter canals and much blast- 
ing of rocks from the river bed. The result aimed 
at is the uninterrupted traffic by steamers between 
the Black Sea and the cities of Pesth and Vienna. 

The present work was formally inaugurated on 
Sept. 15, 1890, by Mr. BAross; and to him is said to 
belong the credit of deciding to do without obstruct- 
ing locks in the canals as planned, whereby a saving 
of $35,000,000 is effected. The following quantities 
are given for the rock that has to be removed from 
the bed of the river: 


Cu. yds. 

Me Donnas on chscacacis ee: ae 9,000 
* Fe ON ok cccus ev ccc canes ¢ Witsegsccees 157,000 
SO las i sie ok dias. Cad . Saka RSA. 40.4 RGR dw xe 42,000 

0 Fe Is 0.0:45.6:0:aenne amines} udcamainnk Sa 320,000 
Shi ae ic daiies -xcdecdtens cee a. 528,000 


In addition to the above, 657,000 cu. yds. have to 
be excavated from the right bank of the Danube at 
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THE RECTIFICATION OF THE DANUBE ; 


Greben. It is estimated that the work can be com- 
pleted by about the end of 1895. Rock drills on 
tripods, of the Saunders type, and mounted on 
barges, are being used-in the river. The rocks 
which jut out on the Servian side for a distance of 
about 1,400 ft. cause a whirlpool with an estimated 
depth of over 150 ft. Directly below these rocks 
the river widens out into a veritable lake nearly 
9,000 feet wide. At this point various improve- 
ments will have to be undertaken to regulate the 
stream, including a dam constructed with the ex- 
cavated rock. The cost of the plant alone, to be 
used on this work, is estimated at $1,041,600. 

A considerable part of the above description is 
taken from an abstract, in the Selected Papers of 
the Institution of Civil Engineers, of an article by 
J.J. VAN DEN WYNGAERT, the original of which is 





come to us unnamed as to exact locality. But the 
one is supposed to be the [ron Gates proper, and the 
other a» showing the rocks jutting out from the 
Servian shore, above referred to. 


Asphaltum in the United States. 


In the year 1889, says Census Bulletin No. 75, the 
.total amount of asphaltum produced in the United 
States was 51,735 short tons, valued at $171,537. Of 
this quantity the bituminous rock of California pro- 
duced 47,968 tons, and Utah 3,168 tons; the remainder 
came from Kentucky ‘112 tons) and from the gilson- 
ite of Utah (492 tons). ‘his later is the purest yet 
found and contains 90% bitumen in the crude mineral. 
The California deposits of Ventura Co. are in a 
bituminous rock containing 24% of bitumen and 
about 64% of silica, with oxide of iron and calcium 
carbonate. The price ranges from $8 to $10 per ton. 
The bituminous rock of San Luis Obispo and Santa 
Cruz is valued at $2.50 per ton at the mines. 

The greater part of the world’s supply of 
asphaltum come from the island of Trinidad and 
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ROCKS JUTTING OUT FROM THE SERVIAN SHORE. 


the deposits of Seyssel, in France, and Val de 
Travers, in SwitZerland. Cuba furnishes some ex- 
cellent asphaltum, and large deposits are reported 
to exist in the State of Tabasco, Mexico, though 
little has been shipped from the latter point. 

The ruling prices for the different varieties during 
the year 1889 were as follows: 


Trinidad, crude, at New York $13.00 per ton 
Seen an Oe  livivccds ds 3.0—C* 
Hard Cuban, OF a Siabswpianen 23.0 
Gilsonite, at the inthe 0.00 “ 
Bituminous rock, California, at mines. 2.50to1000 * 
Bituminous rock. Kentucky, “ ....... 


Prime Cuban, at New York................ 45 ois per “Wb. 
The importation of asphaltum into the United 
States may be said to have practically commenced in 
1869, when 185 tons, worth $5,632, were brought in. 
This quantity steadily increased until, in 1889, 61,962 
tons, worth $138,.63, were imported. Of this latter 
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quantity 52,881 tons were Trinidad asphaltum. In 
1830 only 3,913 tons came from ‘this island. The im- 
ports of bituminous limestone from Neufchatel, 
Switzerland, and Seyssel, France, amount to about 
200 tons annually; and about 150 tons of a similar 
material come from Hannover and Brunswick, in 
Germany. During 1887-90 about 6,000 tons of bitumi 
nous limestone were imported from Sicily and used 
in street paving. The number of square yards of Trini 
dad asphalt pavement laid in the United States is 
now 6,803,054. In 1880 there were 106,838 sq. yds. 
down, and in 1890 1,875,000 sq. yds. were laid. About 
72, of all the Trinidad asphaltum imported is used 
for street paving, 24 is used in asphalt block and 
tiles for pavements, and 3°, for rooting purposes. 
The total areas covered by bituminous limestone 
pavement in European vities is given as follows: 


Berlin. ... 681,486 sq. yds. 
London. . 360,000 . 
Paris. 357.360 
Other cities... 300,000 

Total 1, 698, 816 sq. yds. 


This is equivalent to about one-fourth of the area 
covered by Trinidad pavement in the United States. 


A Swinging Railway Car. - 

A decidedly novel idea in car construction has been 
patented by Mr. W. C. Wuitner, of Rock Hill, 8. C. 
The accompanying sketch makes the scheme plain at 
a glance. The car is suspended from an outer encir 
cling frame and is free toswing like a pendulum asthe 
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Swinging Railway Car. 


car runs over rough tracks oraround curves. Spring 
buffers are provided on the sides of the outer frame 
to prevent the car bringing up with a shock in its 
swing; and we suspect that to avoid seasickness it 
would be well to make these buffers long enough to 
exert considerable pressure on the car body when 
hanging in mid-position. Were the car body entirely 
free to swihg, the passengers might find the journey 
altogether too much like being “‘rocked inthe cradle 
of the deep.” 

The scheme is claimed to be particularly appli- 
cable to dining and sleeping cars, and itis not im- 
possible that if properly arranged it might save a 
few cups of spilled coffee. We fear, however, that 
the inventor has not sufficiently considered the diffi- 
culties in and expense of his peculiar construction, 
as well as the disastrous consequences which would 
be apt to follow a moderately severe collision with 
the car body so free tomove. Ashe informs us that 
a practical test is to be made, we trust an investiga- 
tion of these points will not be omitted. 


Life of sepia and Cables on Cable Roads 


The renewal of cables and s and the grip-faces, or dies, 
form heavy items of expense in the operation of 
cable roads, and any information concerning prac- 
tical experience in these directions must be useful. 
In The Technograph, of the University of Lilinois, 
Mr. F. W. RicHart has a short paper on this sub- 
ject, which we give as follows: 

Very little information could be obtained concerning 
the earlier forms of grips. Some of the earlier cable roads 
in San Francisco used the Paine grip, which had solid dies 
with a pair of carrying pulleys at each end, forced out be- 
yond the dies by springs, and which carriea the cable, 
preventing it from rubbing the dies when they were re 
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leased. The carrying pulleys are not usually used in 
more modern practice. Another form of grip designed to 
prevent wear of the cable consisted of two rectangular 
steel bars having rounded ends, each having a dovetail 
groove the entire circumference in the long direction. In 
these grooves short brass blocks were placed, so 
that when the grip is slackened the brass blocks slid 
round, taking the wear instead of the cable. 

This was once used on the Brooklyn Bridge, but was 
unsatisfactory. The grip used on that bridge at present 
consists of small sheaves with grooves facing, which turn 
when the grip is slack, but on increasing thé pressure the 
friction becomes sufficient to stop their turning and move 
the car. This grip has been used on cable roads with un” 
satisfactory results. The tendency is to lengthen the 
cable and diminish the diameter. All Kansas City lines 
use dies made of the Worrell alloy, wh:ch is made of cast- 
iron and another metal supposed to be copper. The en- 
durance of the dies is two weeks on two lines, and is given 
by two authorities as two weeks and seven weeks on the 
third. The one who gives two weeks is probably the best 
authority. The Locust Street Line, of St. Louis, uses a 
phosphor bronze die, which gives satisfactory results, 
lasts as long as six weeks, and wears the cable less than 
soft (presumably cast) tron. The Chicago City Ry. Cr, uses 
a gripdie which lasts one month. The composition i» cop- 
per 60 Ibs., tin 10 Ibs., zine 13 0z., lead 18 oz. 

Quite a number of roads have tried cast iron with un- 
satisfactory results. It can be used buta short time 
before renewal is necessary. A silicated iron has been 
used on one of the Chicago roads, lasting about five times 
as long as ordinary cast-iron. 

Cast-steel is being used to a considerable extent at pres 
ent, and with very satisfactory results. It lasts several 
times longer than any of the alloys or cast iron, and, ac~ 
cording to Mr. Van Vieck, wears the cable but a trifle 
more. The Vogel Cable Construction Co, states that grip- 
ping dies are made of the hardest material possible, and 
when the expense is not too great of tool steel. 

“he conciusions to be drawn from the tables below are 
not numerous. We can see that cast iron does not last 
any considerable length of time. Some grades of cast stee] 
are poor, but -good grades give greater wear than any 
other material cited. Of alloys, phosphor bronze wears 
longest. The alloy used by tne Chicago City Ry. Co- 
seems to give very good wear, but is evidently expen- 
sive. As tothe life of cables as affected by different ma- 
terials used in the dies, the average life of Kansas City 
cables from the table is 10.84 months with dies made of the 
Worrell alloy, while the Washington and Georgetown 
cable has not yet been renewed after eleven months use, 
with cast-steel dies. The only difference in the two cables 
is in the number of wires, the diameter being the same. 
The former has 96 and the latter 114 wires in six strands, 
with hemp core. 


oe Lire or CABLES. 




















a 
| 
<i &S $) Life Character; Re- 
Strect. eee) cable, SPCC4-| road. | marks. 
Kansas City. ~) Very 
\ S} crooked)\ §& 
Bi. Sth...s00....).0.50/6 MO, epnrereoins = 
W. Sth. ceniecenks ie MENON Mie Easiness: Soe 
EK. 12th........!......\12 mo, > ZBlisp.c. [> as 
bP ae grade|, 25 
We Sises.xs slants 7 mo. | idtsasetaeis > 
W. 18th......../ 32,3007. mo levers serene. | s 
BG, BORER... onicfens cate MMOLE irsAicsckesss i) 
Weatport..... 30, 50014 mo.9 mols.},...........)) 
Walnut. ....../ 14,2004 mo. 8 mils.) Very ioe 
| crooked) | < 
ORs vn idae ves 29,500)15imo.\9 mils,|............| ees | 
| Has | 23 
Holmes........| 22,000 i 9 mis. 10 ge é 
mths., 
Main Line. .... 8 mo. 8 mis./18.53 p. c. K.C 
“ie wrade C ble 
Washington - | 9 mo.'12 mls.|........... Lit e 
Troost Ave.. vf ,.112 mo.9 mis.|............ ine. 
Washington. | c - - . " 
yn mos 
| rar a 33, 000 mths." **” straight 
Chicago. een 
. ee oO 0, 
Chi.vy. Ry.Co.'.... *+| aniles. 


~* Business very heavy. 





ne CPT ip 


ENGINEERING NEWS. 


Steel Making in Australia. 


Some time ago we reported the fact that the 
government of New South Wales had called for 
sealed proposals to be opened June 21, for the sup- 
ply of 175,000 tons of steel rails, to be manufactured 
within the colony with the use of raw materials 
mined there and delivered during tive years from 
Jan. 1, 1893. The total amount of steel in all forms 
imported by the Australian colonies is said to exceed 
$15,000,006 per annum in value. The only Australian 
colony which contains the raw materials necessary 
for steel making, so far as known, is New South 
Wales. It is with the desire of securing the estab- 
lishment of works for the manufacture of steel in 
this colony that the government offers to guarantce 
to the builders of steel works orders for steel rails 
at the rate of 35,000 tons per annum, for five years, 
The last number of The Engineer gives the follow- 
ing account of the steps which Englishmen are tak- 
ing to improve this chance for a profitable invest- 
ment: 

We learn that a syndicate is now being privately formed 
in this country with a view of thoroughly investigating 
aid proving the deposits of minerals in New South W ale: , 
which have already to some extent been examined and 
very favorably reported upon, andif it is found that the 
quantity and quality are satisfactory, then a definite com- 
pany with limited liability will be formed for the pu1 pose 
of openit g out Lhe mines and erecting furnaces and mills 
of the most modern aid approved type for the manufac” 
ture of steel and iron tor the supply of the colonies of 
Australasia and other available markets, including 
China, Japan, Straits Settlements, etc. Connected with 
this syndicate are Mr. J. C. CUNINGHAME, of Craigendr, 
N. B., and Mr JoHn CUNINGHAME, of Glasgow, the well 
known Scotch ironmasters, and Mr. JosEPH MITCHELL, 
a member of the New South Wales Legirlature, is now 
over in this country with a view to advancing the format 
tion of this syndicate and of bringing about the estdblish- 
ment of iron and stéel works in the Colony. 

The New South Wales Government have evinced their 


desire to encourage the Industry by entering into nego~ 


tiations with Mr. MitcH«L for the manufacture and sup- 
ply, as an initial order, of the 175,600 tons of steel rails to 
be delivered at the site uf manufacture over a period of 
five years from Jan. 1, 1$93, at a price equal to the ruling 
price for the time being for British-made rails lanced at 
Sydney. From what is already known as to the extent 
and quality of the deposits of 1ron ore, coal, etc., it is cal- 
eulated that hematite pig iron suitable for conversion into 
steel can be made at 4(s. ($9.72) per ton, and the cost of 
making stecl rails is estimated at 90s, ($21.87) per ton; 
whereas the average cost of imported steel rails, dclivered 
at Sydney over the past twelve years, has been £6 9s. 4d. 
($31.50) per ton, or nearly £2 more. 

Some of the iron ore bas been analyzed by Mr. LEw1s 
CoLqunoun, Ardeer Iron Works, Stevenston, Ayrshire, 
and was found to contain 55.77% of metaliciron and .043% 
of phosphorus as received, and £6.65% metallic iron and 
.044% phosphorus when dried; while Messrs. PATTINSON 
and STEAD, of Middlesbi ough, report upon a sample from 
the outcrop at Picton, New South Wales, 56.70% metallic 
iron, 5.02% silica and 0.048% phosphorus, and state that 
even less phosphorus may be expected to be found in the 
ore under the curface. Mr. J. W. ORMISTON, of Glasgow, 
states that at one place—Rylston—ample supplies of coal, 
ironstone, limestone, etc., are to be met with within a circle 
of two miles. Bearing in mind how some of the proprie- 
tors of Spanish mines have been deceived by finding the 
ore beds which they had purchased scarcely more than 
surface deposits of little thickness, the syndicate will by 
boring ascertain the thickness as weil as the superficial 
extent of the ore seams. We are informed that Messrs. 
JOHN STEPHENSON & COWPER, of Queen’s square, Mid- 
dlesbrougb,have charge of the formation of this syndicate 
and it is not improbable that Mr. STEVENSON, who has had 
great experience in similar matters in this country, will 
be required to go out to New South Wales, in order to 
organize and set in operation the contemplated works. 
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Diagram for the Application of the Law of 
Heating as it Affects Insulated Electiical 
Conductors. 


BY THOS. J. FAY. 

In the presentation of the diagram (see next page) to the 
electrical reader, a few remarks upon some of the most 
important points embraced wil] be a} propriate. The ob- 
ject of the diagram is to obviate calculations as much as 
possible, when it is found necessary to determine the 
carrying capacity in amperes of an electrical conductor 
A number of diagrams have been placed before the public 
for this purpose, but, so far as the writer is aware, al) of 
them bave been based on a given increase of temperature, 
woile this diagram, it will be seen, can be used for the 
heating effect due to any increase in tempera“ure over 
that of the surrounding atmosphere. 

It will also be seen that this diagram con ains a compar- 
ison of Fahrenheit, Centgyfade and Réaumur degrees, 
which it is thought will n6t be out of place. However, as 
this scale is constructed to read “above the surrounding 
temperature,” the proportion from F. degrees toC. de- 
greesi as 212: 100, and not as 212 — 32: 100, which would 
be the case in calculating for difference in degrees under 
usual conditions. This rule also holds good in calculating 
for the difference betwccn Fahrenheit degrees and Réau- 
mur degrees under these circumstances. 

In the sczle for lamps three voltages are employed—i.c.. 
55, 75and 110. Assuming that each lamp consumes 55 
watts, the column of 55-volt lamps may also be read as 
ainpeies, because a 55 volt lamp to consume 55 watts must 
carry one ampere. ‘Ihe 75-volt lamps are rated at a slight 
increase in cunsumption over 55 watts. 

The !ines representing the ratio between amperes or 
lamps #nd heating effect aiso represent the required size 
of the conductor in B. & S. gage, there being one line for 
each size from No. 0000 to No. 20. It is not considered 
advisable, however, to employ a wire smaller than No. 16 
for lighting purposes, owing to the low tensile strength cf 
the smaller wires. 


in determining the ratio between amperes and heating 
effect, many practical as well as theoretical considerations 
were taken inte acccunt. In most diagrams, or tables for 
that matter, the ratios are based upon results obtained 
by using a bare, bright, round conductur, exposed to the 
atmosphere; asa matter of fact no such conditions are 
ever met in actual practice, while on the other hand we 
will often employ conductors covered with insulation 
which is also a non-conductor of heat (for that matter all 
insulators are to a very great extent), and then inclosed 
in an additional covering, such as molding. Under these 

and mcst crdinazy conditicus, tatles tared upon results 
obtained Ly using bare wire will prove erroneous to a very 
alarming extent. 

An advantage is also gained by employing this diagram 
for the reason that one is not confined to a single tempera- 
ture, which is usually the case, and in wiring in installa- 
tions where different rooms are heated to different tem- 
peratures (such, for instance, as an engineroom and a re- 
frigerator) due allowance may easily be made for such 
differences. 

It will be well to remember that this diagram is only in- 
tended for use in proportioning conductors for cross-sec- 
tion, as the resistance of a conductor, due to its length, 
follows a different law, and must be separately dealt 
with. 

If used strictly for the specified purpose for which it is 
intended, this diagram will be found very useful in wire 
calculations in a large number of installations which are 
now either computed from formulas not applicable to the 
case or are merely roughly estimated.— Electrical World. 
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PERSONALS. 


Mr. C. S. Evans has been appointed Assistant 
Superintendent of the Western & Atlantic R. R. 


Mr. J. D. Cook, of Toledo, O., has been engaged 
as consuiting engineer for the improvement of the west 
district water-works at Saginaw. Mich. 


Mr. Harry WALTERS, Vice-President and Gen- 
eral Manager of the Atlantic Coast Line, has resigned the 
latter position, and Mr. J. R. KELLY has been appointed 
General Manager. 

Mr. GEORGE W. STEVENS, Genera! Superintendent 
of the Chesapeake & Ohio Ry., has been appointed Gen- 
eral Manager. Mr. H. FRaziek has been appointed Chief 
Engiteer, with office at Richmond, Va. 


Mr. FRANK L. Nason, late assistant geologist of 
the New Jersey Geological Survey, has been appointed to 
a similar position in the State Survey of Missouri. He is 
to especially examine and report upon the iron ore depos- 
its of the State. 

Mr. WALKER FEARN, of New Orleans, has been 
appointed Chief of the Foreign Department of the World's 
Columbian Exposition, in place of Mr. MELVILLE E, 
Srong, resigned. Mr. FEaRN was connected with the 
legations of this country at Brussels, Mexico and Paris, 
and was U. 8. Minister to Servia,; Roymatia and Greec 
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He was Special Commissioner-General abroad for the New 
Orleans Exposition. 

THe U. S. ELEctricat Commission for Wash- 
ington, D. C., appointed last spring by the President to 
study the subway and conduit questions, is made up of 
ANDREW KOSEWATER, Prof. HkeNRY A. ROWLAND and 
Lieut. F. R. SHunK, U.S. Engincers, as alreaay noticed. 
The Evening Star, of Washington, D. C., lately gave 
sketches of these gentlemen, which may be condensed 
as follows: 

Mr. ANDREW ROSEWATEK was born Oct. 31, 1848, and 
was educated in the public schools of Cleveland. In 
April, 1864, he secured employment upon the eagineer 
corps which was sent out to make surveys and explora- 
tions of the Rocky Mountains with a view of determin- 
ing upon a practicable route for the Pacific Ky. In 1866 
he staked out the first mile of track on the Union Pacific 
road, and soon after was appointed inspector of ties and 
bridge material of the road, with headquarters at Omaha- 
In the sp: ing of 1867 he was assigned to duty in the engi 
neer corps selected to make a special exploration and sur 
vey of the Rocky Mountain region in order to select the 
best po-sible crossing for the road. The party was much 
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! heating effect over the shrrounding temperature, of insulated round copper conductors. when carrying 


Institute. When Johns Hopkins University was founded 
he was made professor of physics and director of the pbys- 
cal laboratory, and he further studied this branch of 
science in Berlin with HELMHOLTZ. The degree of Ph. D. 
was conferred upon Prof ROWLAND by Johns Hopkins 
University in 1886. As a member of the electrical con- 
gress at Paris in 1881 and of the jury at the electrical ex- 
hibition at the same time and place he received the order 
of a chevalier of the Legion of Honor. In 1881 he was 
elected a member of the National Academy of Scieuces. 
In 1883 he presided over the physics section of the Ameri- 
can Association for the Advancement of Science at Minn- 
eapolis, and read a memorable address, entitled “A Plea 
tor Pare Science’ In 1884, being appointed by the Gov- 
ernment on the commission specially formed for the pur 
pose, he presided over the national conference of elec- 
tricians at Philadelphia. During the same year he re- 
ceived from the American Academy of Arts and Sciences, 
of which he is an associate, the Rumford medal for his 
researches in light and beat. He is corresponding mem- 
ber for the British Association for the Advancement ot 
Science, and of the Cambridge Philosophical Society, 1s 
one of the twelve f: reign members of the Physical Society 
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Moines, Ia., December, 1890. Paper, 9 < 6 ing.; pp. 24. 
Published by the Society, Glemwood, Ia. Price, 35 cts. 

The papers include the following: “* Measurement of 
Earthwork in Railway Construction,” R. G. Brown; “Sys- 
tem of Cross Section Notes for Computing Earthwork 
Quantities in Street Improvements,” Wm. Steyh; “ The 
County Surveyor,’ Seth Dean 

Easement Curves 

ins.; pp. 12. 

This is a reprint of a paper read before the Michigan 
Engineering Society at its twelfth annual convention, held 
at Lansing, Mich., January, Is91. 


E. W. Muenscher. Paper, 54 « 8% 


~— Technical Description of the E gineering Building. 
Paper, 6 < 9ins , pp. 29, illustrated. The 
Institute of Technology. Buston, Mass 


Massachusetts 


-Purification of Sewage and Water. Part Il. of the 
Report of the Massachusetts State Board of Health on 
Waterand Water Supply.—Henry P. Watcorr, Chair 
man; FrREeperRic P STEARNS, Chief Engineer. Boston, 
1890. &vo, cloth, 919 pp. With illustrations and copious in- 
dex 


As space in this place forbids even a meager notice 
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LIAGRAM FOR DETERMINING THE HEATING EFFECT CF ELECTRIC CURRENTS ON INSULATED COPPER WIRE. 


harassed by Indians, and the Chief Engineer, Percy T. 
Brown, was killed while trying to extricate his party 
from an ambuscade. Mr. RoSEWATER, with two others, 
was selected to prepare the maps, profiles and 
estimates of the 300 miles of line embraced in their sur- 
veys of the season. In 1868 Mr.ROSEWA1TER was appointed 
Assistant City Engineer of Omaha,and in 1869 he was pro- 
moted to the position of City Engineer, and continued in 
that position, excepting an interval of a few months, till 
the spring of 1874. He then engaged in journalistic work, 
serving at times both as business manager and editor of 
the Omaha Bee. In 1878 he resumed the engineering pro- 
fession and was engaged for nearly two years as engineer 
in charge of construction of what is now a part of the 
Omaha, Minneapolis & St. Paul Railway. In 1880 he 
opened up a private engineering office at Omaha and was 
shortly after engaged as Resident Engineer in charge of 
construction of the Omaha water-werks. In the follow- 
ing year he was tendered the position of City Engincer of 
Omaha, which he accepted. Under his administration the 
city was wonderfully improved. Mr.RosEWaATER resigned 
his position in 1887 to enter upon the larger field as Con- 
sulting Engineer of Municipa] Public Works, making sew- 
erage designing a specialty. He is a member of the 
American Society of Engineers and was the first Presi- 
dent of the Nebraska Association of Engineers and Sur- 
veyors. 

Prof. HENkY A. ROWLAND graduated from the Rens- 
selaer Polytechnie Institute at Troy in 1870. He was first 
engaged in railway work, was then a teacher at Wooster 
University, and in 1872 he was instructer in physics and 
in 1874 assistant professor at the Rensselaer Polytecthnic 


of London. a foreign member of the Royal Society. and 
is a permanent member of the international commission 
for establishing electrical units. 

Lieut. Francis Rawn SHUNK is the son of the well- 
known Civil Engineer, Mr. W. F. SHunkK, and the grand- 
son of Gov. F. R. SHunk, of Pennsylvania. He was born 
in Harrisburg, Pa. in 1862, and graduated from West Point 
in 1887 at the head of his class. He was highly recom- 


mended by the Chief of Engineers as a member of the . 


Board. 


NEW PUBLICATIONS. 


—Cornell University. Her General and Technical 
Courses.—By FRANK C. PERKINS, Assoc. M. Am. Inst. 
Electrical Engineers. Publishers, John Wiley & Sons. 
New York, 1891. Oblong &vo, 78 pp. Many photogravures. 
Frice, $1.50. 

As stated in the preface, this is “‘a picterial and 
descriptive view of the opportunities offered by Cor- 
nell University for general and technical education.” 
It is handgomely illustrated by photogravure portraits 
of the founders and faculty, and views of the exterior 
and interior of the various halls, class rooms, labora- 
tories, etc., connected with the institution. Each view is 
accompanied by a description giving the purpose and 
scope of the various departments. For a thorough under- 
standing of the field filled by Cornell Universiiy this is 
the best that can be desired. 


~—Iowa Society of Civil Engineers and Surveyors.- Pro 
ceedings of the third annual convention, held at Des 


of the valuable contents of this volume, we have given a 
reasonably full abstract in another portion of this issue. 


-—-Progress Report of Artesian and Underflow Investiga- 
tion between the 97th degree of west longitude and the 
foot-hills of the Rocky Mountains, with maps and pro- 
files. Part Il. Prepared under the direction of the Sec- 
retary of Agriculture by Epwtn 8, NEeTrieton, C. E., 
Chief Engineer of Investigation. Put. Doc. 1891. Pampb., 
pp. ldand 10 appendices. 

The first part of this report was reviewed at length in 
our issue of Feb. 14, and abstracts from it were given in 
later issues. This volume is almost wholly made up; f 
profiles showing the relative elevations of water-bearing 
strata along different lines in the section reported upon 
Eight of the ten appendices consist of such profiles. Tho 
first appendix consists of a large map showing the loca. 
tion of artesian wells and waters, and the last appendix 
consists of tables of detailed information relating to the 
wells shown on the profiles, 

TRADE PUBLICATIONS. 

- The Thurmond Automatic Car Coupler for passenger 
and freight cars and locomotive tenders.—Thurmond Car 
Coupling Co., New York. Pamphlet, 5% ~ 9% ins., pp. 11, 
illustrated . 

The pamphlet gives a description of this coupler and a 
hst of roads using it: 


SOCIETY PROCEEDINGS. 


Engineers’ Club of Cincinnati.— At the regular meet- 
ing on June 18 Mr. A. S. Hobby read an interesting paper 
on “ Brick Masonry.’ 
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IMPORTANT TO SUBSCRIBERS. 


Hereafter we will not accept a subscription 
to this journal from subscription agents or 
from anybody else at less than our published 


rates, Noclub rate or commission will be 
allowed. Newsdealers must send their or- 


ders to the American News Company. ‘This 
policy is one of necessity. We spare neither 
money nor labor in the efiort to produce the 
very best of engineering newspapers, and in 
justice to ourselves and to all of our subscrib- 
ers we must have our full rate every time. 
We shall be obliged if subscribers will deal 
with us direct, and it will be a favor also if 
they will use a printed letter-head or inclose 
a professional card for classification purposes; 
it will be of advantage to them also, 
ENGINEERING NEws PubLisHine Co. 
July 4, 1891. 


Subscription Rates: vne Year, $5.00; 6 
months, $2.60; 4 months, $2.00; Single Copies, 15 
cents, Toall Foreign Countries in the Postal Union, 
add $2. to above prices for postaye. Subscribers can have 
the mailing address of their paper changed as often as they 
destre. Send both the old and the new addresses, 

The date when the subscription expires t# on the ad- 
dress label on each paper, the change of which to a subse- 
quent date becomes a receipt fur remittance Wo other 
recel pt t sent unless requested. 

Advertising rates, 20 cents per line ayate 
measure, Schedule sent on request. Changes of ad- 
vertwements must be in hand on Tuesday afternoon: New 
udvertiszements Wednesday afternnon; Transient ad- 
vortasementsa not later than Thursday nwon, The last 
vayes yo to press early on Friday, and we shall be obliged 
if subscribers who Ja Wwrecewe their papers promptly 
will notify use without delay. 

Drawings and Photographs of all new enwi- 
neering works or designs, large or small, of interest from 
thew magnitude, novelty, or originality, as well as newly 
adovied Standard Plans for enyineering structures 
ut “etails, rolling stock, etc., are always desired for earty 
pubicatwn. Also Brief Technical Notes of the 
cust or manner of executing wurk, tests of muteriats, ma- 
caines or other new devices, and News of New Con- 
struction of ali kinds. Letters fuer publication must 
be accumpanted by the name ur caru of the writer. 


COMING TECHNICAL MEETINGS. 


Engineers’ Club of Kansas City.—July 13. Rooms, 
Baird Building, Secy., H, Goldmark,. 

Atlanta Society of Civil Engineers .—July 14. Secy., 
Verker N, Black, 39 Capitel Block, 

Civil Engineers’ Club of Cleveland,-—July 14. Beey., 
A. H, Porter, 50 Kuclia Ave, 

Engineers’ Club of St, Louis.—July 15, Secy., Arthur 
Taatcher, Room Sv1, Udd Fellows’ suiiding, 

Engineers’ Club of Cincinnati,—July 16. Beoy,, J. F, 
W user, 


Seandinavian Engineering Society of Chicago. 
duly 16. decy., T. G, Philfeidt, 1158 Adams st. 

Enyineers’ Seciety of Western Pennsylvania, —July 
21, oeey., J. HM. Hariow, Pittspurg, Pa, 

Denver Society of Cowil Engineers .—dJuly 23, ** Canals 
and lrrigation,”” Sevy,, Geo. M, angell, 

imerican Society of Stedish Engineers.--Aug. 1. 
Ac 250 Unien St., Brookiyo and 347 North yth st., Philadelphia. 

Western Society of Hngineers.—Aug.5, oevy., vu. W. 
Weston, 230 La onile di, Chvago, 





Civil Engineers’ Society of St, Paul,—Aug. 3, Secy., 
Cc, L, Annan, 
Engineers’ Club of Minneapolis .--Aug. 6. Rooms, 


Vuphe Library Bldg. Secy., FP. W. Cappeien, 

Association of Civil Knginecers of Dallas ,.—Aug, i. 
Seey.. E. RK. Sunreet, 508 Commerce ot, 

Technical Society oj the Pacific Coast .—Aug. i, Secy., 
+), von Geldern, 519 Market ot,, San Francisco 

Civil Engineers’ Association of Kansas .—Aug. |. 
Seoy../, ©, Herring. Wicotta, Kan, . 

Nugineering Association of the South.—Aug. 13, Becy., 
Vow oO, Lapureta, Vaucerblt Ullverpily, XQaollviin, Lenn, 


THE index to the last volume of ENGINEERING 
NeEwWs will be published with the issue for July 18, 
IsJ1. 


THE rear collision on the New York, Lake Enie 
& Western R. R. at Ravenna, O., on July 3, by 
which 19 persons lost their lives and 10 were 
injured. is by far the most serious railway acci- 
dent which has occurred since the great disasters 
at Quincy, Mass., on the Old Colony R. R., and at 
Shoemakersville, Pa., on the Philadelphia & 
Reading R, R., in August and September of last 
year. As nearly as can be determined from the 
facts now at hand, the cause of the collision is the 
old story—a rear brakeman neglected his duty just 
as he had neglected it before, just as hundreds of 
other brakemen neglect it every day. Here is 
what the standard code of train rules requires : 

Sec. 99.— When a train is stopped by an accident or ob- 
struction, the flagman must immediately go back with 
danger signals to stop any train moving in the same 
direction. Ata point —-—-- from the rear of his train he 
must place ONE torpedo on the rail; he must then con- 
tinue to go back at least ------ from the rear of his train, 
and place TWO torpedoes on the rail, 10 yds. apart (cne 
rail length),when he may return to a point ----— from the 
rear of his train, and he must remain there until recalled 
by the whistle of his engine; but if a passenger train is 
due within TEN minutes, he must remain until it arrives. 
When he comes in he will remove the torpedo nearest to 


the train, but the TWO torpedoes must be Ieft on the rail 
as a caution signal to any following train. 


Each road using the standard code fills in the 
blank distances in the above to suit itself. On the 
Erie road we believe it is the rule for the rear 
brakeman to go back 35 car-lengths. 

Let us suppose for the sake of argument that in 
the case where a train stops on the open road, and 
the trainmen know that another train is not more 
than half an bour behind them, this rule is always 
carefully observed to the letter. Is it so Observed 
when the trainmen know (or believe they know) 
that there is no following train within 20 miles ? 
Does the flagman always start ‘‘immediately,” or 
does he wait to find out why the train stopped and 
how long the detention is likely tobe? Is he as 
careful to obey the rule when the train stops at a 
station not down on its schedule as when it stops 
on the open road? How thoroughly is the ruie 
observed when a stop is made on a straight track 
in broad daylight? 

These and similar questions are certainly worth 
investigating. They all bave a direct bearing on 
the main question of all, whichis: Is this rule gen- 
erally observed, or is its observance generally re- 
quired,except when in the judgment of the train- 


men it is needed? If the judgment of the trainmen . 


is really relied upon as to the degree of care neces- 
sary in guarding the rear of a train, we may well 
ask whether this is a sufficient reliance against 
accidents. The long list of collisions which are every 
week reported, with the resultant deaths, injuries 
and financial losses is sufficient answer to this 
question. 

On the other hand, if the judgment of the train- 
men is not a sufficient reliance, 1s it possible to so 
enforce rigid adherence to the precautions pre- 
scribed by the standard code as tosecure a reason- 
able degree of safety? Can employees be dis- 
ciplined always to obey the above rule, no matter 
‘how pleasant or how stormy the weather, no mat- 
ter whether a train is expected within five minutes 
or five hours? It is extremely doubtful whether 
this is possible. Under a rigid military discipline 
a sentinel can be kept walking his beat when he 
knows there is absolutely no need whatever for it, 
though even then derelictions from duty are not 
unheard of. But railway employees at the present 
day cannot be kept under military discipline. or. 
indeed, under any discipline of which the majority 
of them do not appreciate the necessity. 


——$_$_$_$_ 


THE lives lost in the Ravenna collision will not 
be lest in vain if the accident awakens in the pub- 
he mind a realization of the frail protection agairst 
collisions afforded by the system of train move- 
ment in general use on American railways. In 
this case, from all the circumstances reported, it 


BEETLE DELTAS PLETE FELL EET ICN I EP 


is altogether probable that the rear brakeman for- 

got that the fast freight was following close be- 

hind. The train was stopping at a station: 

the repairs on the engine were slight and. 
the train might be ready to pull out at 

any minute; there was a half mile of straight 

track to the rear, andif a train came along it could 

see the tail lamps and stop. These are some of the 

reasons which may have caused the rear brakeman 

to be very leisurely in starting back with his lan- 

tern. Could better proof be needed of the dangers 

of a sysiem which leaves a single employee to 

judge whether to protect the lives of half a hur- 
dred passengers the precautions laid down by the 

rules shall be observed ? 

This, it seems, is the chief lesson to be learned 
from the Ravenna collision, The officers of the 
Erie system deserve great credit for introducing 
the block system over a portion of their lines, 
when roads with much heavier traftic, and 
much better able financialiy to make improvements , 
have done nothing. It is to be hoped that the 
Ravenna collision will give a new impetus to ex- 
tensions of the block system, on roads which have 
not begun its use as well as upon the Erie. 


————___@-___—— 


The production of rainfall by concussion, in the 
arid regions of the United States, is just now a 
favorite topic for the ** funny man” of the daily 
press. But the experiment is to be actually made 
under the auspices of the United States Agricul- 
tural Department, and while we have the very 
thinnest hopes that any results of value will follow, 
it will be interesting as a scientific experiment 
Dynamite or rack-a-rock were at first proposed as 
the explosive agents, but these were found to be 
too heavy, and toadd too much tothe cost of the 
balloon to be used for raising them to the moisture- 
charged air stratum. The latest experiments have 
been conducted with an explosive gas compounded 
of oxygen and hydrogen. The tremendous force 
of this explosive, when tired by an electric spark 
sent up in the wire in the anchoring cables, has 
been demonstrated in the preliminary tests made 
near Washington, D. C. While rain did not 
follow the explosion, and was not expected with 
the quantity used, Dr. DYRENFURTH, who con- 
ducted the test, was officially requested to move 
his experimental station to some point more remote 
from the houses of those residing near the testing 
ground. Some arid spot in Kansas is now to be 
selected, and Dr. DYRENFURTH there proposes to 
plant balloons along a line two miles long, and to 
explode the gas by an electric current—and await 
results under an umbrella, perhaps. 

The long-held theory that great battles, in our 
own and other wars, were immediately followed 
by heavy rainfall, has been very thoroughly inves- 
tigated by Mr. Epwarp Powers, C. E., in his 
** War and the Weather” ; and as far as the records 
hold this theory is backed by fact in our own war. 
This Mr. Powers, by the by, is directly respon- 
sible for the present experiments. As long ago as 
1874 he interested Senator C. B. FARWELL, of II- 
linois, in his project, and through him presented a 
petition to Congress asking that body to appro- 
priate a sum sufficient to make an experiment on 
an extended scale. Mr. POWERS now seems to be 
furgotten, and Senator FARWELL is generally re- 
garded as the father of the scheme. Mr. POWERS 
suggested artillery as a means of producing the 
desired concussion ; Lut while it is well shown by 
the records of various wars that rain very often fol- 
lows heavy artiilery firing, the later project for 
producing the aérial commotion required in the 
immediate neighborhood of the moisture-laden 
stratum promises more encouraging results. The 
most curious prceof of the «ffect air of concussion 
upon rainfall is brought forward by Senator Stan- 
FORD. When this gentleman, with Mr. HUNTING- 
TON, was building the Central Pacific Railway 
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through an arid belt, in which rain was never be- 
fore known to fall, the heavy blasting required 
was followed by rain, and the rain lasted as long 
as the actual work of construction was being car-. 
ried on. When active work of this nature ceased 
the rain stopped. aud the region is now as dry as 
before. As this evidence comes from a most ex- 
cellent authority, it is better proof even than the 
record of battles. If rain can be produced by the 
explosion of gaseous compounds, or by any other 
agent, the results would warrant a very consider- 
able expenditure, for many millions of acres of 
fertile soil in the Far West only need moisture to 
make them productive. But we fear there are too 
many conditions to be filled to make this artificial 
downpour certain and efficient, even if it can be 
produced by the means now to be tested. 


—_—-_ - —— 


THE last bulletin of the U.S. Board on Geographic 
Names contains the principles adopted by that 
board for the official rendering of these names. 
This we elsewhere publish, and also note a 
second long list of ‘decisions of the board” re- 
garding the proper spelling and designation cf 
places, rivers, bays, etc., in the United States. 
Among these decisions is one abolishing the long- 
familiar name of **Fortress Monroe” for the works 
at Cld Point Comfort, in Virginia. This ruling 
is based on an official order of the Secretary of 
War, dated Feb. 8, 1828, directing that these 
works be called **¥ort Monroe,” and not ‘*Fortress 
Monroe”; and this order is to be hereafter ob- 
served in all official. publications. Pittsburg, Pa., 
is to be spelled without the final ‘‘h,” in ac- 
cordance with the form adopted in its original 
charter of 1816. The final *-h” seems to have been 
added by the Post Office Department, and that ac- 
tion is responsible for the divided local usage. Har- 
risburg, Pa , comes under the sameruling. Woods 
Holl, in Massachusetts, was originally ‘*Wood’s 
Hole.” The present name was adopted by the 
summer residents of that place some years ago, 
and, as it has been accepted in official and local 
usage and by the Post Office Department, it is sus- 
tained. Colon is adopted for the older name of 
Aspinwall, on the Isthmus of Panama, but the 
U.S. Department of State still uses the form 
** Colon (Aspinwall).” This port was founded by 
the Panama Railroad Co. in 1850, and was named 
after WiLtL1AM H. ASPINWALL, one of the com- 
pany’s principal shareholders, and later President 
of the Pacific Mail Steamship Co. It wasso called 
by the U. S. Government until 1882. In tke latter 
year the Colombian Government adopted the name 
of Colon, the Spanish form of the patronymic of 
CHRISTOPHER COLUMBUS. It might be mentioned 
here that the Colombians are so sensitive on this 
point that they will consign to the dead-letter 
office all mail simply addressed to ‘‘Aspinwall.” 
Haiti, the original native name, is the name now 
applied to that whole island in the West Indies, 
sometimes also called Santo Domingo. This 
island was called Espagnola by Columbus, 
who landed upon it on Dec. 6, 1492; and 
this was latinized into Hispaniola. In 1795, 
when France acquired the title to the whole island 
by a treaty with Spain, the name of Saint Do- 
minique was given to it. The French were driven 
out and independence was declared in 1804, and 
negros revived the aboriginal name of Haiti. 
Shortly after this the Spaniards re-established them- 
selves on the eastern part of the island and mod- 
itied the French term to Santo Domingo. In 1821 
the Spaniards again lost control and the whole 
island was under the dominion of the Republic of 
Haiti until 1844, when the eastern portion again 
asserted its independence and established the 
Dominican Republic. These two divisions yet 
remain. In the less conspicuous names the effort 
of the board is to simplify and shorten these 
and to generally abolish the sign of the possessive 


case—as Greenleaf, for Greenleaf's oint; Green- 
bury for Greenbury’s Point, etc. The purpose of 
this board is a laudable one, but it is evident that 
the task they have fallen heir to is one of serious 
proportions. 


The Increase in Street-Railway Accidents. 


Upon the casual newspaper reader the report of 
accidents causing the loss of life or limb makes 
little impression unless the accident involves a 
very large number of persons or unless for some 
reason, such as local associations or interest in 
some of the victims, his attention is definitely 
called to the occurrence. Deaths and injuries 
from all causes fill so large a part of the daily 
papers’ space that they are passed by unread, 
This being the case, we can hardly expect that 
our readers have noticed with what increasing 
frequency accidents on street railways are re- 
ported in the daily journals. The number of 
m.nor casualties is so great, while the number of 
persons injured or killed in each accident is so 
few, seldom more than one or two, that the gen- 
eral public takes little interest in these accidents. 
The newspapers report them only briefly, and 
thus the fact of the increasing fatality which ac- 
companies modern rapid transit is generally over- 
looked. 

But let one collect the street-railway accidents 
of asingle week as reported in the newspapers 
throughout the country, and he cannot fail to be 
impressed by the number of such accidents at the 
present time. 

For example, during a few days in May we 
found the following accidents reported in different 
pafts of the country: 


MINNEAPOLIS, May 19.—Antonio Notore, the Italian 
laborer who was injured by an electric car on Lowry’s 
Hill a week ago, and John Hanson, the young man run 
over by an interurban electric car near the Washington 
Av. bridge Sunday evening, and the 3-year old daughter 
of James Flaherty, who was run over by an electric car on 
Second St. North, Saturday noon, all died Monday. 

Cuicago, May 21.—A cable train of three cars ran away 
in the Washington St. Tunnel, owing to the failure of the 
brakes to act. and collided with a standing car in front. 
Two cars were badly smashed, but as most of the passen- 
gers jumped off before the col ision there were no serious 
injuries. 

RICHMOND, May 22.—An electric street car ran into a 
hook-and-ladder track. injuring five men, two seriously. 

‘it. Louis, May 24.—Three cable-car collisions occurred 
yesterday. One wasa grade-crossing collision between 
cars going in different directions, one was a collision of a 
car with a buggy, and in the third a woman was struck 
and rolled over by a car. 

Of course an,increase of casualties is the natural 
result of the increased speed of cable and electric 
cars. A street railway has a grade crossing at 
every block; and, as a rule, in thickly built-up 
portions of a city. an approaching car or train 
cannot be seen by those coming along the cross 
street until they are within less than one hundred 
feet of tue crossing. Besides the crossings there 
are often vehicles or pedestrians moving along the 
tracks in either direction. A steam railway oper- 
ating under such conditions would expect an in- 
crease 1n casualties with an increase in speed, and 
there is good evidence that the increase in speed 
due to the use of cable and electric roads has 
caused a great increase in the number of killed and 
injured. 

The best statistics of street-railway accidents 
with which we are acquainted are those found in 
the reports of the Massachusetts State Railroad 
Commission. In the accompanying very interest- 
ing table, compiled from these reports, there is 
recorded for each year sirce 1871 the total mile- 
age of street railways, the total miles run by cars 
or trains, the whole number of passengers carried, 
and the total number killed and injured. 

We may note in passing that this table exhibits 
a most astonishing growth in city passenger traf- 
fic during the past score of years, and this too in 





one of the oldest 
had their days of rapid growth before the cities of 
the West were heard of. Durmg only 20 years, 
the miles of road, number of car miles and num- 
ber of passengers have all more than quadrupled, 


states of the Union, whose cities 


PABLE |.— ACCIDENTS ON STKEET RAILWAYSIN THE STATE 
OF MASSACHUSETTS DURING 20 YEARS. COMPILED FROM 
THE ANNUAL REPORTS OF THE STATE RAILROAD CoM 
MISSION. 


Accidents. 













Year Miles of Miles Paas'gers - 
, road run, carrmed. Killed. Injurd 
187: 161 5,721,969 36,776,095 9 43 
is7zZ 176 5 426 40,274,169 5 70 
18.3 24 2.65 3,557 636 4 7 
1874 210 7,988, 360 3 70 
7d... 217 828,651 ‘ 26 
ta76. 206 9.130.952 51,361,972 3 15 
1877 218 | 9,268,565 52,203,472 5 22 
1878 212 10,787,382) 54,215,460 4 6 
is79 223 | 11,198,858) 57,704,437 ‘ 3 
1880 240 | 12,516,363! 68,631, M2 1 uw 
issl 65 13,172 746 75,172,746 7 27 
1882... 297 6 83,923 6 | 13 
1883. 306 | 29 5 a 
ISM... 336 94 804,259 3 76 
1885. 375 | 100,746,786 «15 | 
1886... 440 | 112,087 384 9 NG 
1887 wT 124,787. 328 8 | 123 
1888... 2 134,478,519 10 217 
Lxs9 621 148, 189, 463 8 349 
1890 6o4 7 164,873,846 20 352 





On Sept. 20, 889. there was in operation 504_ miles of 
electric railway. On Sept. 30, 
tion 160 miles of electric railway. It is thus apparent that 
the year 189 isthe only one in which the use of electric 
cars has been great enough to sensibly influence the acci 
dent record 


1890, there was in opera 


Not until the last yearin the table, 1800, does 
the electric railway cut any considerable figure in 
the returns. About 50 miles werein operation, it 


is true, at theclose of the fiscal year 1889; but 


this was not enough to affect materially the ac- 
cident record, in any event. In 1880, however, 


160 miles of electiic road were in operation on 
Sept. £0; and we may fairly estimate 100 miles, or 
a little more than one-seveuth the street railway 
mileage of the state, as the average mileage operat- 
ed by electricity during the year. 

To find the proportion of accidents to traffic on 
horse railways, we have averaged the figures for 
the 10 years 1879 to 1888, inclusive, in Table I, and 
find that during this period one person was killed 
for each 2,424,122 car miles traveled, or for each 
13,833,186 passengers carried. But in the year 
1890 there was one person killed to each 1,325,847 
car miles traveled, or to each 8.243.692 passengers 
carried. It thus appears that the number of peo- 
ple killed on Massachusetts street railways during 
last year was not far from (wice as great in pro- 
portion to the traftic as the average of the 10 
years preceding the introduction of the electric 
railway; and this notwithstanding the fact that 
less than one-sixth the total mileage was operated 
by electricity in 1890. Of course it may be claimed 
that 1890 wasa_ year of exceptionally heavy casu- 
alties on all the street railways; and this is cer- 
tainly the explanation of a part of the increase. 
But it is certain alsothat the introduction of elec- 
tric railways is responsible for a considerable por- 
tion of the growth in fatalities. 

Comparing 1890 with the 10 years 1879 to 188s, 
with respect to accidents not resulting in death, we 
thave the following : 

Miles run 
per person in- 


Passengers 
3 carried per per 
Period 


jurer. son injured. 
1879- 1888. . 216,895 1,237,706 
Year i590 75,333 468,392 


This shows a much more serious increase in cas- 
ualties in 1890 over the 10 years before the electric 
railway than the comparison on the basis of fatali- 
ties; but it is much more liable to error, for it is 
very probable that moderate injuries were more 
carefully reported in 1890 than in previous years. 

That a part of the increase in accidents and in- 
juries in 1890 was duc to the substitution ot elec- 
tric traction for horses there is positive proof in 
the shape of statistics of accidents on the West 
End Street Ry. published in the Massachusetts 
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Commission's last report. We give the facts in 
tabular form, as follows: 


ACCID «(NTS ON West END Sr. Ry. ror YEAR ENDING 


Sept. 30, 1890. 
Horse Electric 
cara. cars. 
Mileage made sos: Seca deine aah 14, ~~ a 3,311,743 
Per cent. of total mileage..... ... 18 75 
Per cent. of accidents: 
To passengers getting on or off 
ho ead hel aie ota 73 27 
To persons in the ‘street. wseee M4 16 
By collisions with vehic BO cass 44 56 
Per cent. of total acvidents...... 68 32- 
Per cent of fatal ~ccidents....... 64 36 
Fer cent. of non-fatal accidents. . 63 32 


It appears from the above table that the electric 
cars on the West End road caused one accident for 
each 54,291 miles run, while the horse cars had 
one accident for each 109,569 miles run, so that the 
accidents were just about twice as many in pro- 
portion to car mileage on electric cars as on horse 
cars. Atthe close of the fiscal year which the 
above report covers, the West Erd Co. had 65.46 
miles of electric road in operation. The amount of 
traflic was thus large enough to make the above 
figures and the conclusions drawn from them 
fairly rehable. * 

But it may be said, and in many cases said with 
truth, that the greater speed of transit of electric or 
cable cars over the horse lines is a benefit to the 
traveling public which more than offsets the in- 
creased dangers tolife andlimb. Faster cars enable 
persons of moderate means to find Lomes farther re- 
moved from the densely populated districts, where 
they can live in better health and at less expense. 
Even more important than this is the benefit to 
the public health due to the removal of the street- 
car horses and their stables, an improvement which 
alone probably saves far more hves than those 
sacrificed in electric-railway accidents. 

These and other valid arguments might be 
brought up if there were need; but there is no 
need, It is not questioned that the modern systems 
of street-railway traffic giving a higher rate of 
speed than the old hoise cars are here to stay and 
to multiply, and that it is for the benefit of the 
people at large that they should do so. 

But because this is the case, there is all the more 
reason why the increase in accidents which has 
accompanied the increase in speed of city-transit 
lines should be carefully watched and kept down 
by every reasonable means. 1t should be distinct- 
lv understood that au increase in speed on a street 
railway means inevitably an increase in the num- 
ber of accidents, and that as the speed increases 
above a certain point the increase in the casualties 
becomes more pronounced. An increase in speed 
from 8 to 12 miles per hour, for instance, would be 
a far more serious matter than an increase from 4 
to8 miles. The matter of regulating the speed of 
street railways is generally in the hands of the 
municipal authorities. They should see to it that 
the increase of speed does not pass the point of 
reasonable safety. 

At the same time, as it is not to be expected that 
cars drawn by a mechanical motor will be kept down 
to the pace of horse cars, it is well to inquire what 
steps can be taken to lessen the number of acci- 
dents. The most obvious method is the provision 
of some form of safety fender which shall either 
pick up and carry or push to one side a person 
struck by thecar. An exhaustive series of experi- 
ments were made last year under the direction of 
the Massachusetts Railroad Commission (see ENGI- 
NEERING News, Feb. 21, 1891) to determine the 
best form of fender for street cars. These experi- 
ments showed that it was very difficult if not im- 
possible to attach a fender toacommon four-wheel 
car which would be of any value in saving life or 
limb; and taat even with a double-truck car a 
thoroughly efficient fender is yet to be designed. 
As for the fenders in common use cn street cars, 
the experiments indicated that many of them were 
worse than useless. 


Concerning the need of an efficient fender on 
electric cars, the Commission spoke as follows: 

An electric car weighs twice as much as a horse car of 
the same size, while the new 25-ft. double-truck box cars 
of the West End St. Ry. Co. weigh 8 tons, or three 
times as much as the ordinary horse car. The maximum 
rate of speed of an electric car is twice as great as that of 
a horse car; and as electric power is developed the attain- 
able rate of speed will be increased. On the horse car the 
horses serve as a fender, projecting 10 ft. in front of the 
dasher. A person struck by them stands a good chance 
of being thrown clear of the rails or of saving himself by 
catching hold of the harness. An efficient fender on elec- 
tric cars is a public necessity. 


But of even more importance than an efficient 
fender in saving life is the matter of brake power. 
The danger in increasing the speed of street cars 
(if we except casualties to persons who persist in 
Jumping on and off cars in rapid motion) lies in 
the greater difficulty of stopping. The distance 
which a car will run before stopping after the 
brakes are applied varies as the square of its speed, 
supposing the retarding action of the brakes to be 
a constant. 

This matter also has been investigated by the 
Massachusetts Railroad Commiszion. A series of 
experiments was made in the spring of 1890 to 
determine the distance in which an electric car 
could be stopped when running at different speeds. 
The results are condensed in the following table : 


Speedofcar. Minimum Maximum Average 
Miles stop. stop. stop. 
per hour. Feet. Feet. Feet. 
7 to 10 23 7 7stops}] 49 
10 to 12 42.5 85 5 stops 61 
l2to ls 56 95 7 stops 79 
15 to 2i 61.5 157 5 stops} 113 / 


These experiments showed a great variation in 
the length of stops made under apparently simflar 
conditions; and also an exceedingly low efficiency 
of the brake apparatus, which we understand was 
the common street car hand brake, in which a 
chain winds around a vertical shaft which is 
turned by the driver. To see this deficiency in the 
brake power more clearly, let us compare the re- 
sults of these experiments with those obtained in 
the use of air brakes on railway trains. According 
to_the best authorities, the maxi mum retarding 
force of brakes at speeds below 15 or 20 miles per 
hour may be taken as one-fifth the weight to which 
the brakes are applied. In ordinary practice, how- 
ever, perhaps one-seventh is a fair ratio for maxi- 
mum efficiency. Adopting it as a factor for 
computing the length of stop of a street car at 
various speeds we have the following: 


TABLE II. 


DISTANCE IN WHICH A CAR CAN BE STOPPED BY BRAKES 
HAVING A RATIO OF EFFICIENCY OF ONE-SEVENTH. 


Ss ‘ "Inertia in ft. Ibs. Distance in which 
Miles per of each Ib. of car would be 
hour. the car. stopped. Ft. 
5 0.89 6.23 
6 1.28 8.96 
7 1.74 12.18 
~ 2.27 15.89 
9 2.88 20.16 
0 3.55 24 85 
ll 4 30 30.10 
12 5.11 35.77 
13 6.00 42.00 
14 6.96 48.72 
15 799 55.93 
16 9.09 63.63 
7 10.26 71.82 
18 11.50 80.50 
19 12.82 89.74 
20 14.20 99.40 


* Figures in this column are taken from the table in 
WELLINGTON’s “Economic Theory of the Location of 
Railways,’ p. 335, sme is calculated by the familiar for- 


mula, velocity head = —, the “ velocity head” signifying 
the foot pounds of inertia in each po of the moving 
body. To this quantity is added 6 of itself. which is 


the cathnabed additional energy resident in the rotating 
wheels of the car. 


Comparing now the figures in this table with 
the results obtained in the Massachusetts experi- 
ments above, the very low efficiency of the brake 
there used is apparent. As the exact speeds from 
which the stops were made are not given, the 
average efficiency attained can only be approxi- 
mated; but it was considerably less than one-tenth, 


except in the stops from highest speed, as may be 
readily seen by considering the decimal point in 
the second column cf Table II. moved one place 
to the right, and comnaring the quantities with 
the results of the Massachusetts experiments. 

Does this very low efficiency attained in the 
Massachusetts experiments represent fair average 
practice on electric street car lines at the present 
day? That it fairly represents average practice on 
the West End Street Railway will scarcely be 
questioned, since the managers of the company 
themselves selected the car for the experiments. 
The West End Co. has an excellent reputation for 
progressiveness and careful management, and it 
may fairly be assumed that the brakes on their 
cars are at least up to the average. 

As to the brakes on cable railway lines, we are 
inclined to the belief that they could show some- 
what better results than this. If we are rightly in- 
formed, the most common brake for cable cars is 
the lever brake, while the electric cars are gener- 
ally fitted with the old style horse car brake, in 
which a chain winds around a vertical shaft which 
is turned by a crank on the upperend. With this 
brake the driver is sometimes caught unprepared 
and has to ‘‘ take up the slack” of his chain before 
hecan apply the brake with full force. Moreover, 
while with a light horse car the driver has little 
difficulty in applying the brake to the point of 
maximum efficiency, we question whether on a 
heavy electric car this uld style brake is sufficiently 
powerful. A man can exert far more force on a 
lever, like that used on the Philadelphia cable cars, 
for instance, than on the crank turning in a_hori- 
zontal plane, which is in common use on horse and 
electric cars. 

The gain in efficiency of brakes on steam rail- 
ways by substituting compressed air for hand 
power has been so great that we are naturally led 
to inquire whether a similar gain can be made on 
street railways. Nothing can definitely settle 
this question save careful experiments. The 
probabilities, however, are that while no such 
great gain could be made as has been made on 
steam railways for obvious reasons, yet a con- 
siderable gain well worth all it would cost could be 
made. The first gain would be in reducing the 
loss of time in applying the brakes with their full 
force. which we suspect to have been one import- 
ant cause of low efficiency. in the Massachusetts 
experiments. A gain might also be made in the 
more powerful and more uviform pressure with 
which the brake would be held against the wheel. 

Whether the maximum efficiency which can 
ever be obtained with brakes applied to the 
wheels of a street car will be greater or less than 
that obtainable in ordinary railway service, is an- 
other question as to which we are still in the dark. 
On the one hand, the very low speed of street cars 
compared with railway trains should greatly in- 
crease the efficiency of the brakes. On the other 
hand, thecondition of the rail on street lines varies 
far more than on ordinary railways. At times in 
city streets the black, greasy mud or even the 
finely ground dust probably forms quite an effi- 
cient lubricant between the wheel and brakeshoe, 
as well as between the wheel and the rail. But 
the more gritty dust which is blown on the rail 
where the track runs through unpaved streets may 
at times increase the possible brake efficiency 
above that obtainable on a clean rail. It is also 
possible in street railway service to increase the 
efficiency of the brakes by applying sand to the 
rail, which is, of course, out of the question on the 
cars of an ordinary railway train. Other import- 
ant differences affecting the efficiency of the 
brakes will doubtless occur to the reader. 

Besides the chances for improvement in brakes 
applied to the wheel, there are two other possible 
methods of decreasing the length of stop of street 
cars. The first of these is the application of sliding 
shoes to the cars with mechanism to throw the 
weight of the car upon them forsan emergency 
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stop. On certain cable incline railways this has 
been done, and the friction has been further in- 
creased by making the shoe wedge-shaped to grip 
the head of the rail. The form of the rail on stréet 
lines would make this latter feature impracticable, 
and the sole reliance would have to be the weight 
of the car resting upon the sliding shoe. ‘The fric- 
tion of a car sliding on skidded wheels is less than 
that with the brakes applied to the full force possi- 
ble without skidding the wheels. But according 
to our modern knowledge of the laws of friction, 
a car sliding on shoes would stop quicker 
than when sliding on skidded wheels. This 
would especially be the case if sand were ap- 
plied: and if this were done an increased efficiency 
would perhaps be obtained over the maximum 
possible with brakes applied to the wheels. Sup- 
pose it were possible to secure a coefficient of fric- 
tion of one-fourth between the sliding shoe and 
the rail. Then acar moving at 5 miles an hour 
could be stopped in 3.56 ft., one moving at 10 miles 
an hour in 14.20 ft. Even if one-fifth were the 
maximum attainable coefficient, the ¢ar could be 
stopped in 17.75 ft. from a speed of 10 miles per 
hour. It is yet to be proved, however, that effi- 
ciencies approaching this cannot be attained with 
brakes applied to the wheels; and there are cer- 
tainly many obstacles to the design and use of 
a sliding shoe brake such as we have outlined. 

The other possible method of reducing the 
length of stop of elecuric cars is by reversing the 
motor. It has always beena tantalizing possibility 
of the electric traction system that instead of 
wasiing the energy of the moving car by applying 
the-brakes when making a stop or running down 
hill, the motor might be made to run backward 
and generate electricity which would be trans- 
mitted to the line wire. This still remains a pos- 
sibility only, however: and the question of the 
present discussion is, “an we gain anything in 
quickness of stop by reversing the motor instead 
ot applying the brakes ? 

The answer to this question evidently depends 
primarily on the relation between the power of 
the motor and the weight of the car. Let us 
assume, however, an 8-ton car with a motor 
capable of generating 40 effective horse-power. 
When thecar is moving at 10 miles per hour (or 
143 ft. per second’ its total inertia in foot 
pounds equals the weight, 16,000 lbs., multiplied 
by the velocity head, which we find in Table II. 
tu be 3.55, making the total energy to be absorbed 
before the car will stop 56,800 ft. lbs. Then as 40 
HP. equals 22,000 ft. lbs. per second, if the motor 
is reversed with its full force the car will stop in 
56,800 + 22,000 = 2.55 seconds. The average 


» 


speed during the stop may be taken as - == Fett. 


~ 


per second, so the car will be stopped in a distance 
of 7} X 2.55 = 18.70 ft. Asseen by Table II., this 
is not much better than what is practically possi- 
ble with the most efficient brakes applied to the 
wheels. 

The great, if not insurmountable, difficulties in 
designing a motor and driving gear which could 
be instantly reversed from full speed without dam- 
uge, and the fact that little could be gained in 
shortening the length of stopif the feat were ac- 
complished, will probably suffice to discourage 
efforts in this direction. 

From all the data available, therefore, it may be 
concluded that those who would increase the safety 
of electric or cable street cars and thus make 
practicable higher rates of speed than those now 
attained, have the best opportunities of success by 
improving the ordinary brake gear, increasing its 
strength and stiffness, and applying power to move 
it in place of the driver’s muscle; in short, just the 
methods by which the brakes on steam railways 
have reached their present efficiency. The urgent 
need of action in this direction has, we believe, 
been made sufficiently clear. 
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CORRESPONDENCE. 
The “Lake Marine” vs. Census Bulletin No. 29. 


SHARPSVILLE, Pa., June 18, 1891. 
To THE EDITOR OF ENGINEERING News: 


Sir: The tabulations and classifications of the lake 
marine, given in a report of the Commission, were made- 
by a member of the Commission, from the Treasury De- 
partment “Annual List” of the merchant marine of the 
United States, the only complete and competent record 
of the registered and enrolled vessels of this country. 
The several exhibits of performance, earnings and ex 
penses, of individual vessels, steam and sail, which ap- 
pear in the report, were compiled from the logs and ac- 
count books of the vessels respectively. The tables show 
ing per cent. of expense to earnings of several vessels 
were computed by the Commission. The classification by 
groups of 100 ton range, of the lake marine as it existed 
Dec. 31, 1889, which appears in the report, is more explicit 
than any elsewhere published. It covers the entire 
marine of the lakes \Lake Champlain é¢xcepted). 

Census Bulletin No. 29 (Feb. 4, 1891), prepared for the 
purpose of showing the changes that have taken place in 
the “floating equipment” of the Great Lakes since 1886. 
contains a table which on the face of it appears as an e\* 
hibit of the lake marine as it existed in 1889. The table, 
however, presents a view of certain classes only of the 
vessels of the lakes; the bureau having seen fit to omit 
from this exhibit a lange amount of tonnage, mention o¢ 
which was inits judgment unnecessary to the showing 
(of changes as aforesaid) for making of which the Bulletin 
was compiled. 

The figures of this Bulletin have been copied by the 
Marine Review, and by many journals, technological and 
other, without any accompanying mention of the fac* 
that the Bulletin gives only a partial showing of the lake 
marine. Wecall attention to this matter in order that 
those who have compared the figures of the Bulletin with 
those of our exhibit of the entire lake marine, as it existed 
in December, 1889, may understand the cause of the wide 
discrepancies between the two exhibits in question. Cen- 
sus Bulletin No. 66 (May, 1891) gives exhibits of the entire 
lake marine as it existed December, 1889, and in the total 
number of sailing and steam vessels, respectively, hailing 
from United States ports on the Gieat Lakes (Champlain 
not included in the Canal Commission tables), agrees with 
the exhibit for 1889, found in the report of the Com- 
mission.* 


LAKE MARINE (EXCLUSIVE oF LAKE CHAMPLAIN) DEc. 
31, 1389, as EXHIBITED BY CENSUS BULLETIN NO. 66 
(May, 1891) AND BY SHIP CANAL REPORT (FEBRUARY, 
1891). 


Census Bulletin No. 66 
Steam vessels. 
Paddle steamers. ...... 
Screws. including tugs, 
ferryboats and pile- 


Steam vesse 
59 Paddle steamers. ..... 61 
Screws, including tugs 
| and everything ex- 
1,249 


Ship Canal ae 
8. 





Gbs « céncaes . cept as below......... 1,273 
Sand-boats, dredgers Steam lighters ......... 2 
and fireboats........ 12/Steam canal-boats.... 55 
Steam lighters.... ..... STROBE... 000 occ cccceseast 4 
“ Unclassified”. ....... ro — — 
| re 52| Total steam....... 1,435 
Total.............. 1,428] 
| 
Sailing vessels. Sailing vessels. 
Schooners, barges, iSchooners, schooner 
scows, yach!s and one | yachts. barks (3), and 
MOEN oie 5 ec sec es dee 1,217) one “rigged barge”... 1,215 
Sloops, including |\Sloops and sloop yachts 32 
DE casads cesses vane 4 onan 
oe Total sailing.... . 1,247 
Total sailing...... 1,259| Aggregate vessels...... 2,682 
2,687 


687 | 


Aggregate vessels...... 2, 


Following its statements that the entire report of the 
Canal Commision (relative to applicability of lake craft 
to canal service) is based on a consideration of the **infer- 
ior” vessels of the lakes, only, and that these inferior ves- 
sels (the “little” craft, that could get through locks 300 
% 44 ft. in the clear. with 15 ft. of water on the sills) are 
“fast being removed from the lake marine,” the Review 
asserts that ‘the lakes own more steam veseels of 1,500 to 
2,500 tons than the combined ownership of this class of 
vessels in all other parts of the country. This class of fast 
steam tonnage is used in the ore and coal trade of the 
lakes. Canal vessels cannot compete for the business.” 
Why draw the line at 2,500 tons? There were in service 
on the lakes. in 1£89, several screw steamers of over 2,600 
tons, “gross” tonnage. There were 3 of 2,669 “gross” tons 
each. We will count in everything over 1,500 gross tons 
measurement, including 5 paddle steamers that are not 
ore carriers. 

The list for 1889, given in the Cana) Commission report, 
shows 143 “steamers” of 1,500 tons and upward, on the 
lakes (exclusive of Lake Champlain), but this list did not 
include 3 passenger steamers which may properly be 
rated in this class. Including these3 vessels there were 


*See tetlowing a, showing Squece of cae 
o. 6 and P Canal Report, for vessels on 
Bee of Champ , Dec. 31, 1889; 





on the northwestern lakes, in 1889, one hundred and forty 
six (146) steam vessels of 1,500 gross tons and upward 


Three of these were ‘composite’ vessels, aggre- Tons. 
gating..... . 6.401 
Twenty -one (including 3 paddles) were of steel 45,642 
Twenty (including 2 paddles) were of iron, aggre- 
galing.. a 37,807 
So aggregate tonnage in steel, iron and comp.was. 89,850 
Aggregate tonnage in wood was 188,041 
Grand aggregate of steamers over 1,500 tons 277,301 


Of steamers of 1,500 gross tons and upward owned at 
tidewater ports of the United States ‘exclusive of Missis 
sippi River steamers, and not including any of the great 
ocean * liners’) there were, in 1889, l4s 


Of these, 8 were of steel, aggregating 6,084 
And 108 were of ircn, aggregating 281,557 
Aggregate tonnage, iron and steel 287.641 
Thirty- even were of wood, aggregating 64,586 
Grand aggregate of tidewater steamers over 1,500 

tons. 352,227 
The average tonnage of the above specified steel 

steamers of the lakes is 2,173.42 


Average tonnage of stee! steamers of tidewater 
ports sont igh Sait 2,028.00 
Average tonnage of iron, steel and composite 


steamers of the lakes (1889) was. 2,042.04 
Of the M8 steam vessels over 1,500 tons owned 
at tidewater ports in 1889, Ill, or 75 of the 


number, were of metal. 
Class 3.1 


Of the lake equipment of same 
(including the composite vessels) were of metal. 
In 1889 there were owned at the port of New York 68 
steamers of 1,50) tons and upward, having aggregate 
Kross tonnage of 164,934 tons. (Of this fleet 59 vessels were 
of metal, having aggregate gross tonnage of 147,288 tons, 
or 57,438 tons in excess of the entire metal tonnage of the 
lakes. As seen above, the aggregate tidewa'ter tonnage 
(over 1,500 tons) was 71,336 tons in excess of lake tonnage 
of hke class. The lake fleet of freight steamers is a mag 
nificent one, and commands the admiration of every com 
peteat observer the world over The Marine Review de 
serves the thanks of the commercial world for its excel 
lent illustrations of the principal vessels of this fleet. It 
will, however, get no thanks from the ship-owners of the 
lakes for putting them in the attitude of unconscionable 
braggarts. 

The foregoing statement shows the misleading quality 
of the assertions of the Reriew in this particular matter. 
As to its assertion that the biggest and fastest steamers 
of the lakes are the ore and coal-carriers of the lakes to 
the exclusion of vessels of other classes, we have to re 
peat. what the report of the Canal Commission fully sets 
forth, that more than 25« of the ore delivered at Lake Erie 
ports for supply of the Allegheny-Mahoning-Shenango 
district comes in sailing vessels, and that of the entire 
fleet of ore and coul-carriers on the lakes in 1889 (the year 
with which the report of the Commission deals, and the 
jatest year fur which we have, at this time, authenticated 
returns of the shipping of the lakes), more than 50° were 
applicable to service in a cana] such as that recommended 
by the Commission. 

In making its investigations the Commission particu 
larly analyzed the business of the Lake Shore & Michigan 
Southern Ry. Co.’s docks, at Ashtabula Harbor, for the 
reason that the receipts of ore at these docks are mate- 
rially greater than those of any other one system of docks 
on the lakes. Of the 1,039,920 gross tons of ore received at 
said docks in 1889 25 1s came in sailing vessels, and of the 
sailing vessels bringing it 9$4.2< were of less than 1,000 
tons, gross measurement. Fifty-three gnd seven-tenths 
(53.7) © were between 600 and 900 tons, and 33% were below 
66) tons measurement. Twenty-four and one-half (24.5) « 
of all the sailing vessels deliverlng ore at said docks in 
1889 have been buili since Jan, 1, 1899, and 12.26 since Jan. 
1, 1885. Of the steam vessels bringing ore to said docks in 
1889 55.5% were under 1,500 tons gross, measurement, and 
73.14% were under 1,800 tons. Of thesteam fleet delivering 
ore, as aforesaid, over 92% have been built since 1872, and 
ofthose built since 1872, 52% are of less than 1,500 tons. 
gross. Of those of less than 1,500 tons 17 have been built 
within the three years ending June 30, 1889, and 23 have 
been built since June 30, 1886. Of these 23 twelve are of 
less than 1,000 tons each. 

The average ore cargo delivered at said docks at Ash. 
tabnia in 1889, by steam and sail together, was under 1,500 
gross tons.“ The average total delivery of ore at said 
docks in 1889, per vessel, steam and sail taken together, 
was 3,924,226 gross tons. Average total delivery of ore by 
the steamers (total number of steamers into total number 
of tons delivered), was 4,950 tons. Of the schooners de- 
livering ore as aforesaid, one group of 25 delivered aver- 
age total of 5,298.84 tons; and one groupof 10 delivered 
average total of 6,910.1 tons. Of two schooners built in 
1884, of 863 and 815 gross tonnage, respectively, one deliv- 
ered 8,939 and the other 8,901 gross tons. Of the coal 
shipped (in 1889 from L.S. & M. S. Ry. docks at Ash- 
tabula, 35.1% wentin sailing vessels. The average of all 
cargoes of coal so shipped was 1,077.1 g:oss tons. Of 104 
cargoes shipped in 10) several vessels, 73% were of less 
than 1,250 gross tons. Of 139 vessels taking coal cargoes, 
62% were of less than 1,43 gross tons coal capa- 





“Total number of cargoes. 696. 
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city. ‘These facts refute the assertion that * the big, fast 
steamers ” do the ore and coal carrying of the lakes to the 
exclusion of vessels that are neither vey big nor very 
fast. 

‘The statement of the Review that the schooners are fast 
disappearing from the lakes is astonishingly audacious 
The schooners are so far from disappearing that those of 
400 fons and upward have increased in number at a rate 
exceeding that of the increase of the lake marine asa 
whole. There has been a decrease since 1872 in total num- 
ber of sailing vessels on the Nerthwestern lakes ; but this 
decrease has been entirely in vessels belvw 40 tons measure 
ment. Total vessels (all classes) on lakes (eaclusive of 
Champlain) in 1872 was 2,090; in 1889 1t was 2,682. Ratio 
of increase: 1.2832. Katio of increase of sailing vessels 
between 400 and 1,500 tons: 2.026. Ratio of increase of 
steam vessels (al/ classes), 2.148, 


RaTIO O¥ INCREASE OF STEAMERS. 


& (Between 500 and 600 tons........... 22.666. c eee eee 2.1566 
Z RIE Oe: oc 5 5cll cos okeneden tee 2.3333 
x So Bl Be a eee eee 6. 2.4645 
i. Se So re ood av in geld 1.00 
= "Tet eee eee arsed eee 
Ravio OF INCREASE OF SAIL VESSELS. 
= ( Between 600 Se Rc hcse. 02 be Fepcces 2.009 
4 Rs iit RR 2.9090 
oe 80 * 900 i s¥eRéneeahaeoes 3. 1666 
co a tk gi Sera 
= loo 1 100 ioeiae.) eee 


Decrease in sailing vessels under 200 tons, 173; between 
200 and 400 tons, 120; aggregate decrease, 293. Increase in 
vessels above 100 tons, 120. Ultimate decrease, 173. 


Total sailing vessels in 188), of 300 and up to 400 tons. it2 
Four hundred tons and upward.... ............666- 238 
Apgregate........ bubctessless ; cavecdedekeabese 400 
Tonnage. tsa ‘pic kicvhaeee .. A166 
ON Sey ocice baa Dabentes etait haeeis oaieeees 161,238 

ach beetss F edu kabeadtc sbeceutnaee ors ee 


Of these 400 twenty are over 1,000 tons, aggregating 25,- 
437 tons; average, about 1,272 tons. By topping their 
booms the largest of these cau pass a lock 300 ft. clear 
length. One schooner, 1,444 gross tons, is 231.4 = 40.3 ft.; 
one built im 82, of 1,676 tons, is 263.7 ft. « 38.4 ft.; one built 
in ‘83, of 1,847 tons, is 278.8 ft. xX 38.8 ft. 

These vessels can make more money at lake and canal 
rates than they can at lake rates. This is clearly shown 
in report, appendix “ F.” Exclusive of the vessels of over 
1,00) tons we have 189,967 tons of sailing craft exacily 
suited tocanal work. This fleet has carrying capacity of 
247,241 gross tons of ore, and in 12 round trips would carry 
down the canal 3,000,000 tons and bring back 2,700,000 tons 
of coal. That is the sailing fleet only. Of steamers be- 
tween 500 and 1,200 gross tons, in 1889 there were 15!. In- 
crease since 1872, 57; ratio, 1.451, Of steamers between 400 
and 1,600 gross tons there’ were, in "59, 248. Increase, 91; 
ratio, 1.580. Of steamers between 1,300 and 1,400 tons there 
were 23 in 89; increase of 22 since 1872. 

increase in number of steamers (including all classes) 
1872 to Dec. 31, ’89, 765. Increase in vessels beluw 200 tons 

i82; between 200 and 400 tons — 65; total increase in 
classes below 400 tons — 547. Decrease between 400 and 
00 tons = 13; between 600 and 700 tons = 7. Increase be- 
iween 400 and 1,600 tons = 111. In 1872 the biggest steamer 
measured 1,575 tons. In 1889 there were 127 above 1,60 
ions, of which 3 were paddles, 

Canal” steamers, of 300 to 600 and from 760 to 1,200 are 
not “disappearing.”’ The ratio of increase in these classes 
is much greater than that of increase of steamers alto- 
gether. In 1889 there were on the lakes, of screw steamers 
between 400 and 1,200 tons, 178; between 400 aad | ,300 tons, 
198: between 400 and 1,400 tons, 221; between 400 and 1,500 
tons, 232. In addition to our fleet of 380 “* canal’ schooners 
we havea fleet of at least 200 steamers suited to canal 
work. 

. anal locks of the dimensions specified by the Commis- 
sion (S15 ft. quoin to quoin, with 45 ft. clear width) will 
pas vessels of the Curvnc class (steel steamers 29944 x 
40.8 ft.), ranging from 2,400 to 2,500 tons gross measure- 
ment. ‘The Corona can carry 2,600 tons on 14-ft.draft. Hav- 
ing no more than 50 tons of fuel on board she could earry 
¥ 500 tons of cargo in the canal, Steamers of the Omaha 
clwss ( 1534.1 ft., 1,231.08 tons gross)can carry 1,400 to 1,500 
tons inthe canal. The Cambria (iron, 280 < 40 ft., with 
50 tons fuel on board) can carry 2,000 tons in the canal. In 
1889 the Cambria made 36 round trips between Escanaba 
and Cleveland, carrying average of 2,319 tons of ore, re- 
turning always light. In average season she could make 
19 round trips between Escanaba and Pittsburg, carrying 
2.000 tons ore down and bringing 2,000 tons coal up each 
trip. So in the season she would carry 76,000 tons of freight. 
In 1889 she carried 83,484 tons 547 miles, equal to 45,665,748 
ton miles. Distance, Escanaba to Conneaut Harbor, 600 
miles: Conneaut to Pittsburg, 123 miles; total = 728 
miles. So in Escanaba-Pittsburg trade she would 
make (76,000 < 728) 55,328,000 ton-miles. At ‘the 
rates prevailing in lake trade in 1889 she earned, 
on her 83484 tons ore, $80,160. The through rate 
on ore from Escanaba to Pittsburg (lake and 
rail) averaged $2.0L per ton, Now, if the ship 
were to get $1.20 only per ton fer her 76,000 
tons of lake and canal freight, she would carn $91,200, 
or $11,010 more than she earned in making her 36 trips, 





Perhaps the costof the 19 round trips loaded both 
ways between Conneaut and Escanaba would be 70% of 
that of the 36 round trips loaded only one way, between 
Cleveland and Escanaba. The ccononiy in lake service 
would be very considerable. 

The canal report gives several computations, based 
on actual lake performance of steamers and sailing 
vessels, respectively, supporting the statement that 
vessels like the Cambria would find the lake and cana 
traffic more profitable than their present lake traffic. 
The advantage of the canal tothe iron producers of the 
Ohio and Pennsylvania districts hereinbefore named is 
indicated by the above-mentionéd difference in through 
rates on or.: without the canal, $2.01; with the canal, 
$1.20 per ton. Were the completion of the canal withina 
given time an assured event, vessels would be built, in 
ant.cipation of the opening of the waterway, to carry 
fully 3,000 gross tons on 14 ft. draft. Even now (June 
1891) we have the new steamer E. C. Pope bringing 2,741 
gross tons of ore from Lake Superior on 14 ft. Lin. draft. 
‘To be sure, the Pope is 337 « 42 ft., and would not pass 
locks of the size recommended for the ship canal; but a 
steamer 300 « 44 ft. would pass such locks, and would 
carry 3,000 gross tons on 14 ft. of water, exclusive of canal 
fuel. But the current practice in building of lake freight 
carriers will supply all the “ canal” craft necessary to a 
full utilization of the canal. 

Of the one hundred and eleven (111) screw steamers built 
in 1889 seventy one (71) % were below 1,500 tons gross, Of 
the 50 above 30 tons measurement 5% are distinctiy suited 
to canal service, and 4.% are entirely available for such 
service, Of schooners built in 1884 there were lt between 
300 and 1,200 tons gross. In 1888 there were bc ilt on the 
lakes 21 steamers (exclusive of paddles) of from 100 to 1,500 
gross tons and 3 between 299 and 400 tons and 7 echooneis 
of over 300 tons, Thus in the two years (188 and 1839) we 
find built on the lakes 60 “canal” vessels, viz., 39 screw 
steamers and 21 sailing vessels. 

The Review, continuing its practice of “* posting’’ people, 
legislators and commissioners and the like, as “* poorly 
informed ” and as “ blunderers,” may perhaps advise the 
people who build these “inferior’’ vessels that they dre 
* very unwise.” We do not feel called upon to defend the 
course of these people. We telieve that they know what 
they are about. We.ake this oppo-stunity, nowever, for 
offering, for the consideration of those interested in the 
lake marine, the proposition that the establishment of 
the canal, having capacity as proposed, will induce exten- 
sive building of vessels, appropriate to navigation of such 
waterway, that will be much better suited to lake navi- 
gation than is any vessel proportioned so that she needs 
more than 16 ft. of water to enable her to load to her full 
carrying capacity. =n auiiaen 

Member Ship-Canal Commission of Pennsylvania. 


The Suspension System of Fire Proof Flcor 
Construction. 


Carnegie, Phipps & Co., Limited. \ 
PITTSBURG, July 8, 1891, f 
To THE EDITOR OF ENGINEERING NEWS: 

Sir: Referring to my article in your last week’s issue 
I beg leave to advise that the rods shown on Fig. 4 as % in 
diamete:, should be 34 in. diameter. These rods are no 
essential feature of the construction, having merely been 
placed there to keep the strap from slipping, which, of 
course, is avoided when the fire proof blocks are close 
together, as they would be in acomplete floor of this kind. 

Noting your comments, I will simply remark that this 
floor has been figured for a uniformly distributed load of 
100 lbs. per sq. ft., as per assumptions clearly stated. If 
we had desired 300 lbs. per sq. ft., as is suggested—which 
is 125 lbs. more than the usual amount required by build- 
ing laws for oftice buildings—it would be nec ssary to use 
20-in. 64-Ib. steel beams, the straps to be », < 1% in ,welded 
to %-in. rounds at ends, which would run through the 
upper web of beams and be held by nuts. For this load 
the approximate cost would be 64 cts. per sq. ft. of floor. 

Your remarks as to the loss of strength at connections 
have been considered, inasmucn as I state in the explana- 
tion that the detail of connections must be of sufficient 
strength to take the strain coming upon it. 

As to corrosion, it is supposed that the strap is entirely 
covered with cement, and thus, being kept free from 
moisture, corrosion is prevented. Yours truly, 

F. H. KInDE, Chief Engineer. 


The Production of Phosphate of Lime. 


Bs 

The fact is little realized by people at ‘arge that 
modern civilization is almosi wholly dependent on 
the fossil remains of the plant and animal life 
which flourished in past geologic ages. It is well 
understood by engineers and scientists that our 
modern civilization is, so far as we now see, wholly 
dependeat on the carbon stored by fossil plants. It 
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is not so well understood that we are also largely 
dependent on the fossil remains of the animal life of 
past geologic eras fora continuance of modern life 
under its present conditions. 

Such, however, is the actual fact. The ultimate 
source of food for the race is the soil, and this can- 
not indefinitely go on yielding grain and fruit of any 
sort without a return being made. No matter how 
rich or how deep the soil may seem to be, constant 
cropping with no return will take from it the ele- 
ments necessary to its fertility ; and such vegetable 
growth as takes place will be lacking in some of the 
essentials which animal life demands. The most 
important element whose return to the soil is neces- 
sary is phosphorus. Ammonia and carbon, equally 
necessary to plant life, can be obtained from the air, 
but phosphorus must be returned to the soil in the 
shape of a “ fertilizer” of some sort or other, or the 
plants containing this element, vitally important to 
animal life, cannot be grown with success. 

A farming community can return to the soil all 
that it takes from it ; but under modern civilization 
population is concentrating itself in cities whose 
wastes are no longer returned to the soil, but are 
carried off by rivers to be buried in alluvial deposits 
or lost in the sea. 

As the use of ** commercial fertilizers” of any sort 
is a thing of modern origin, it need hardly be said 
that the mining of fossil deposits of phosphate of 
Jime is of still more recent date. In fact, it was not 
until 1843 that the office of phosphoric acid as a fer- 
tilizer of the soil was discovered. 

From a recent article by Dr. FRaANcIs Wyatt in 
the Scientific American we take the following: 

Sixty years ago the science of agriculture was unknown. 
Our grandfathers could not understand why lands once 
so fertile and productive should show signs of approach. 
ing exhaustion ‘The light only came to us after we had 
studied how outdoor plants live, whence they obtain their 
food, of what elements that foud is composed, and how it 
is conveyed and absorbed into their organisms. 

Having deiermined the elementary composition of 
plants, investigators direcved their attention to the 
analysis of soils,in order to establish comparisons be- 
tween virgin or uncultivated lands and old varieties 
which had long been tributaries to every kind of culture. 

lt was found that in the former there is an abundance 
of must of the dominating mineral ingredients discovered 
in plant organisms, whereas in the latter they either exist 
only in minute prrportions or are lacking altogether. 

This is a most important stage in our progress! Argu- 
ment is no longer necessary to prove that if agriculture is 
to continue to be the basis of national wealth and pros- 
perity, means must be found of restoring to our soils the 


‘ chief mineral element yearly taken away from them by 


the crops. This chief mineral element is phosphoric acid; 
and, since it plays the mos: important part m the func- 
tions of vegetation, it is necessarily the one most liable 
to be rapidly exhausted. 


PHOSPHORIC ACID TAKEN FROM THE SOIL PER ACRE PER 
ANNUM, BY AVERAGE CROPS. 
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It was somewhere near the beginning of the present 
century that the farmers of England began to use crushed 
bones as a manure, Just why and hew they had been 
brought to do so is shown in an article published in a 
scientific journal in the year 1830, the writer saying: 

As to the earthy matter or phosphate of lime contain- 
ed in the bones, we may disregard it. Itis insoluble and 
indestructible, and cannot serve as a manure, even in a 
damp -soil and with a combination of circumstances 
analytically stronger than any of our known chemical 
processes. The fact is, that bones, after having 
undergone a certain internal process of fermentation. 
ultimately contain about 2% of gelatine. As this is the 
only substance to which they can owe any fertilizing 
=—v they may be practically looked upon as value- 
uss. 

‘These were the opinions of 60 years ago! They 
were born of ignorance and were fostered by vanity 
and prejudice. Sixty years hence, what will our own 
successors think of our knowledge of the same subject ? 
All geverations produce some thinking men, and thus, 
13 years after the publication of the article just 
quoted, that is to say in the year 1843, the light came! 
ihe Duke of Richmond was a practical and enthusias- 
tic farmer; he made an exhaustive series of experi- 
ments on his soils with fresh and degelatinized bones. 
His results proved beyond doubt that they both owed 
their virtue, not to gelatine, or fatty matters, but to 
their large percentage of phosphoric acid! Other in- 
vestigators—notably BoussinGavLt—having confirmed 
and elaburated the Duke's conclusions, there was soon 
such a run upon bones as to exbaust the rather limited 
supply. Attention was thus drawn to the deposits of 
mineral phosphates which had been_ alrefdy discovered 











Sulv 11, 1891. 


in several directions, and thence may be dated the de 
velopment of phosphate mining as an industry, the 
pursuit of which has proved so remunerative to capital 
and labor. 


Another writer well versed in this subject is Dr. 
R. A. F. PENROSE, Jr., whose valuable monograph 
entitled ‘‘ The Nature and Origin of Deposits of 
Phosphates of Lime,” was issued as Bulletin No. 
16 of the United States Geological Survey. In dis- 
cussing the office of phosphate of lime in organic 
life, he says: 


It has been estimated that for each cow Kept on a past 
ure through the summer there are carried off, in veal, 
butter and cheese, not less than 50 Ibs. of phosphate of 
lime. Consequently it will be seen that phosphoric acid 
is one of the most important elements of plant food, aid 
no soil can be productive which is destitute of it. The ne- 
cessity of restoring phosphoric acid to an exhausted soil 
has been acknow.edged from very ancient times, though 
the cause of its stimulating effect was unknown until a 
comparatively late date. In the days of the Romans the 
excrements of birds, from pigeon-houses and bird-cages, 
brought a high price,and EpRIsi relates that the Arabians. 
as early as 114 A, D., used the guano deposits found 
along their coast for agricultural purposes. GAKCILAS DE 
LA VEGA (Comentarios Keales, lib, V, 1°04) says that the 
Peruvians, in the twelfth century, used the guano beds 
on their islands as fertilizers. Of such importance did 
they esteem the material of these beds that the penalty of 
death was imposed by the early Incas on any one found 
killing the birds that made these precious deposits. It was 
not, however, until the early part of this century, when 
LIEBIG and others showed : he important part played by 
phosphoric acid in vegetable life, that artificial phosphate 
manures came into use, and itis only in the last twenty 
years that the mining of natural phosphates with thcir 
conversion into superphosphates has assumed its present 
great and steadily increasing importance. 

The remainder of this article, describing the prin- 
cipal commercial sources of phosphate of lime, we 
abstract from Dr. PENROSE’s work. He classifies the 
chief minerals containing phosphate of lime in con- 
siderable amounts as follows : 


seo j Fluor-apatites. 
Mineral phosphates. J Apatites \ Chior-apatites. 
| Phosphorites. 

{ hanes nod 
' |; ules. 

| Amorphous nodular phos- | Ce mented 
! . hodules 
j” Winton. or con 
g lomer- 
ules. 


Rock phosphates. - 


| Phosphatic limestone beds. 
la j Soluble guanos. 

; GUANOS. ) | eached guanos. 
\ Bone beds. 


Mineral phosphates include all deposits of phosphate of 
lime which, besides having the other properties inherent 
in a true mireral, have a definite chemical composition, 
or at least show a strorg tendency toward such properties 
and composition. Rock phosphates include those de- 
posits which, having no definite chemical composition 
and lacking the homogeneous nature and other fixed chat - 
acteristics of a true mineral, cannot be classed with min- 
eral phospates. 

APATITES OF CANADA, 


Of the apatites, the most valuable deposits known 
are those which occur in Canada, There are two 
principai districts. One is in Ottawa County, Prov- 
ince of Quebec, covering an area about 15 to 25 miles 
wide, stretching from near the Ottawa River north 
about 60 miles. The other is a much larger district 
in Ontario, about 6,000 sq. miles in extent, including 
the counties of Leeds, Lanark, Frontenac, Adding- 
ton and Renfrew, extending from near the St. Law- 
rence north nearly to the Ottawa River. 

Dr. T. SterRyY Hunt, whose study of these de- 
posits has been very thorough considers them to be 
of purely mineral origin. Prof. J. W. Dawson, how- 
ever, holds that they are of animal origin. A paper 
by Dr. Hunt on these deposits will be found in the 
‘‘Transactions of the American Institute of Mining 
Engineers,” Vol. XIL., pp. 459-468. 

The highest grade of apatite shipped from Canada 
rarely averages over 85% of tribasic phosphate of 
lime, and none of the mines ship much which does 
not average at least 70%. Prices are based on the 
percentage of phesphate contained,and may be set 
at $17 to $20 per ton for 80% rock. In 1885 the produc- 
tion reached 23,908 tons, of which all but 1,500 tons 
came from the Quebec district. 


EUROPEAN SOURCES OF PHOSPHATE. 

The only other apatite deposits of commercial im- 
portance are those of Norway and Spain. The yearly 
product of the Norway deposits has never exceeded 
a few thousand tons. The percentage of phosphoric 
acid is m~ ~b less than in the Canadian deposits, 30° 
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to 40°, being the average. Of late years other sources 
of high-grade phosphates have driven the Norway 
product about out of the market. Spain bas pro 
duced even less apatite than Norway,und at present 
none is exported. 

Phosphoritie deposits have been worked in Nas 
sau, Prussia; in southwestern France, in Spain, and 
in. small quantities in Amberg, Bavaria. In 1867 the 
total output of the Nassau mines was 30,000 tons, 
worth $5 to $8 per ton. Not much is now exported, 
but itis used in considerable quantities along the 
Rhine. The deposits of southwestern France were 
most preductive from 1870 to 1875, when an average 
of 20,000 tons per annum wasexported. The deposit 
was a small one, however, and the chief mines were 
soon exhausted. A fewof the minesare still worked 
for local use. 

Spain contains the most productive phosphate 
mines known. Lack of transportation facilities and 
political troubles have hindered their development > 
but they have nevertheless been a chief source of 
phosphate of lime for English fertilizer manufac 
turers. 

The “amorphous nodular phosphates” are by far 
the most important commercial sources of phos- 
phate of lime. The average production is given as 
600,000 to 700,000 tons, of which in 1884 no less than 
434,000 tons were mined in South Carolina. 

A poor quality of phosphate is found in North 
Wales, but it is not now worked. England has 
large deposits of phosphates which have been 
worked for many years. The three counties of Bed- 
ford, Cambridge and Suffolk, in which are the }rin- 
cipal mines, produced 250,000 tons in 1875, but had 
dwindled in 1881 to only 31,500 tons. Dr. PENROSE 
gives the following history of English rock phos 
phates: 


The greensand of England has been used as a fertilizer 
for many generations. As early as 1790 it was considered 
so valuable as a soil stimulant that 1° was carried in carts 
sometimes for many miles all overthe counties of Esse x 
and Kent. Immense pits, dug in the greensand marl, 
concerning which there is no historic record, and which 
are now overgrown by large oaks and other forest trees, 
bear witness to the great value placed on this mar! in by 
gone times. A remarkable example is seen at Worldham, 
where there is a large excavation 15 ft. deep, from which, 
once, thousands of tons of greensand were removed. But 
the heaps of phosphatic nodules which are often found 
near these pits, and which seem to have been thrown 
away as worthless, show that the value of this part of the 
bed was not known 

It was not until nearly the middle of this century that 
the agricultural value of these nodules was appreciated. 

From that time on the use of the English phosphatic 
nodules became mvure and more extensive, until within 
the last few years the immense exports of phosphate of 
lime from South Carolina, the West Indies and other 
localities have thrown so much of that material on the 
market that the English deposits have become a source of 
minor importance. 

According to O. FISHER, writing in 1873, the miners in 
Cambridge had to pay $700 per acre for the right to dig 
phosphate. and had to recurn the land to its original level 
ecndition and resoil it. With all this expense the aver- 
age yield was only 390 tons per acre, which sold at $'2a 
ton; while in the South Carolina diggings the yield is 300 
to 1,500 tons per acre, and it sold, at that time, for $¢a 
ton. The nodules in England were dug to the depth of 20 
ft_, but it did not pay to go any deeper. 


Dr. C. U. Suupsrp, Jr., informs me that he visited the 
diggings at Whaddon, near Rowsley, in 1875. They were 
then working at the depth of 8 to 18 ft., all the surface 
beds having been exhausted. Sums from $500 to $1,250 
per acre were paid for the right to take the rock, and the 
yields per acre were from 150 to 400 tons, The mining was 
done in open trenches. The phosphate rock was washed 
in circular horizontal tubes, and was kept moving by 
rakes worked by steam. The capacity was about 5 tons 
daily, and the cost of washing about 85 cts. a ton. 

In Belgium phosphate deposits are found in the 
southern part of the kingdom which produced 85,000 
tons in 1584, a gradual increase from a production of 
3,859 tons iu 1877. 

In France phosphates are found in the central and 
in the northern part. The northern mines produced 
66,000 tons in 1875, 

Russia contains the greatest known area of phos 
phate deposits of the cretaceous age. The principal 
district is about 50,000,000 acres inextent. The phos- 
phate lies at such a depth, however, that little of it 
can be profitably mined, and it is, moreover, of poor 
quality. 

Phosphatic limestones have been found in Ken- 
tucky by Prof. N.S. SHALER containing about 32°. 
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of phosphoric acid. It is possible that the wonderful 
fertility of the soil in some districts 
decomposition of such limestone beds, 


is due to the 


GUANQGS, 


As already stated, the author divides 


these int® 


the two classes of soluble and leached guanos, The 
coast of Peru has been the chief source of soluble 
gvano; but the richest deposits have been ex 


hausted, and a comparatively small amount is now 
obtained. Leached guanos are chiefly found in the 
West Indies, where they are extensively mined. 
The author also discusses cave deposits and lacus 
trine deposits under the head of ‘‘Bone Beds.” Nene 
of these occur with sufficient frequency or extent to 
be of much economic importance. 

(To be 


continucd 


Railway Foreclosure Sales and Receiverships 
for Six Months. 


The effect of the financial stringency of the present ” 
year upon new railway construction and upon the 
railway situation in general has been plainly evident 
to those who have studied the ra lway columns of 
ENGINEERING News for the past six months. The 
serious falling off in new construction in tbe Kastern 
and Southern States, as shown by our construction 
maps of April 11 and June 13, is only an index of the 
condition of affairs in the other parts of the countrys 
In this connection the following figures, taken from 


the Railway Age of July 4, showing the railway 


companies which have gone into the hands of 
receivers and those which have been sold under 
foreclosure during the tirst balf of IS91. are 


interesting 


FORECLO-URE SALES FROM JAN. 1 To JULY 1, IX9I. 


Miles) Funded Capital 
debt. stock 
Syracuse & Baldwinsville 7 $160,000 $60,000 
Sedalia, Warsaw & South- 
ern (N. G.) 42 338,000 330.000 
Lake Erie Alliance & South- 
ern Ee ‘ 61 2,026,006 2,060,000 
Day., Fort W. & Chic. (part 
N.G.) oma ; 261 £550,000 15,000,000 
Tonawanda Val. & Cuba (N 
es ; 30 438,000 587,000 
New Orleans & Gulf 65 1,006,000 241,000 
‘Tavares, Orlando & Atlan 32 * 300,000 300,000 
Bedford & Bridgeport. . 49 6,600,000 600.000 
Cin. & Southeast’n, (N. G.) 18 “180,000 "180,000 
Kansas City & southern ill 2.220.000 2,220,000 
Texas Central ..... oe 229 5,685 .000 200 000 
Chicago, Kansas & Neb 147i = 26,000,000 27,688,000 
Norfolk Southern ‘ 74 2.195.000 1,005,000 
Covington & Macon. : 107 1,284,000 1,284,000 
Meadville & Linesville.... 21 1A),000 200,000 
Erie & Genesee Valley (br 
Erie Ry) 12 120,000 145,000 
Total 16 roads 2,500) $54,496,000 352,035,000 


Total debt and stock $106,531, 000 


“Partly estimated. 


RECEIVERSHIPS FSTABLISHED FROM JAN. 1 TO JULY 1, 1891. 





\Miles) Funded Capita! 
debt, stock. 
Texas Westera (N.G.). : 53 *$636,000 "$636,000 
Atlantic & Danville (part N 

G.) oseetas aes : 299 1,792,004 4,311,000 
Bradford, Bordell & Kinzua 

(N. G.) wi ie 2 498,000 50,000 
Marietta & North Georgia 224 3,835,000 1 560,00 
Meaaville & Linesville 21 150,000 200,000 
Kentucky Union........ " 2,500,000 * 2,500,000 
Penn., Po’keepsie & Boston 73 1,660,000 2,000,000 
Charleston, Cin. & Chicago 175 8,300,000 6,567,000 
San Gabriel Valley Rapid) 

Tranels (8. G.).-. .022.-001 6 "60,000 "120,000 
Georgia Sovth’n. & Florida 286 3,420,000 4,275,000 
Macon & Birmingham...... 97) =*1,900,000 1,900,000 
Macon & Atlantic........ 15 300,000 300,000 
Baltimore & Eastern Shore 87 1,600,000 478,000 
Carolina, Knoxville & West-' | 

UR atl ihe: ase ekd | 14) 210.000 702,000 
Louisville & St. Louis.. j 17 “170,000 170,000 
St. Paul, Stillwater & Tay-| 

lor’s Falls coy 22 364000 


Total 16 roads. 1,£12) $70,384,000 $25,819,900 


Total bonds and stock $56,204 000 


Partly estimated. 


In addition tothe above there were three other com 
panies which had expentied considerable money in eur 
ways and grading, whose roads were sold, and also three 


companies having partly graded lines which were placed 
in the hands of receivers. 


Of the 2,500 miles of road sold at foreclosure, it 
will be seen from the table that 2,170 miles were 


owned by five companies. These five companies 
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also controlled $40,689,000 of the bonded debt and 
$46,302,000 of the capital stock, or over.81.7% of the 
total stock and bonded indebtedness of the 16 com- 
panies included. The same is true in a less degree 
of the companies placed in the hands of receivers 

In this case we find 1,096 miles of the total 1,512 
miles controlied by five companies (the Georgia 
Southern & Florida, the Macon & Birmingham and 
the Macon & Atlantic being controlled in the same 
interests are considered as one company). The ag- 
gregate stock and bondei indebtedness of these 
four companies is 71.6% of the total. One of the 
most interesting points brought out by the table is 
the location of the various lines. It is seen that a 


* very large percentage of the mileage is included in 


the section of country lying south of latitude 38 
and east of longitude 98. Of the lines placed in the 
hands of receivers, eight or one half of the total 
number are included in the States south of the Obio 
and east of the Mississippi rivers. These roads con- 
trol 1,204 miles of the total 1,512 miles and aggre- 
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out weak-kneed stockholders or scaling down the 
interest rates of unsuspecting bondholders, has 
been practiced in the past, and may be practiced 
again. Moreover, roads have been built for a great 
many other reasons than to earn profits for those 
who furnished the money for their construction. It 
is not impossible that some of the roads in the above 
table may belong to this class. At any rate to argue 
from the above statistics that railroad transporta- 
tion is an unprofitable business, as some of the daily 
papers have been known to do, is reasoning of a 
very feeble sort. 





Traffic on the Suez Canal. 
——y 
The accompanying diagram, prepared from statis- 
tics given in Industries, illustrates the growth of 
the traffic and traffic receipts of the Suez Canal, 
The canal was opened Nov. 17, 1869, and in the re- 
mainder of that year 10 vessels, with an aggregate 


tonnage of 10,557 tons, passed through. While all 
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DIAGRAM OF TRAFFIC ON SUEZ CANAL. 


gate over 83.5% of the votal indebtedness of the 
16 roads represented. Considered in connection 
with the tendency to “voom” railway construction 
in that section, of which we have before spoken, 
taese figures are significant. 

In comparing these totals with those for the year 
of 1890 the Age find that the probabilities are that 
the totals for 1891 will considerably exceed those of 
1890. The companies which have become insolvent 
are, however, among the less important, and in 
many cases had but just begun operations. 

It should be understood, however, that these fig- 
ures have little significance as indexing the general 
prosperity or adversity of the railway system at 
large, and are even an unreliable guide to the real 
status of the roads concerned. Bankruptcies are 
oftea very far from meaning the financial ruin of the 
insolvent ; and railway bankruptcies and receiver- 
ships do not always signify that the roads involved 
nave not many causes of prosperity. Railroad 
wrecking, carried on for the purpose of squeezing 


the causes of the fluctuations in these lines are not 
at once evident, the rise that began in 1886 and is 
still continuing may be attributed largely to the in- 
troduction of electric lights. The number of vessels 
passing through the canal at night has increased 
from 395 in 1887 to 2,836 in 1890, and the average time 
of transit has been decreased from 33 hours 58 min- 
utes to 22 hours 9 minutes, or very nearly one-third. 
The shortest time yet made was 14 hours 15 minutes 
in 1891, 

The nationality of the ships passing in 1890 was as 
follows: British, 2,522; French, 171; German, 275; 
Dutch, 144; Italian, 87; Austrian, 55; Norwegian 
and Swedish, 43; Spanish, 32; various, 60; total 3,389 





The Polar Level. 





We understand, says Engineering, that a well-known 
firm of London opticians has long had in hand designs 
for the manufacture of an instrument for taking and 
plotting levels, termed the polar level by the engineer 
officer by whom the invention was made. This level te - 


longs to the class of integrating machines, and may be 
regarded as analogous to the polar planimeter for meas- 
uring areas. It takes advantage of the property to be 
found in works on the differential calculus, that the 
radius vector tracing any curve varies its length in pro- 
portion to the length of arc multiplied by the cosine of 
the inclination of the tangent at every instant; or dr = 
cos pds mathematically speaking. Essentially the in- 
strament consists of a pair of bicycle wheels (connected 
by framework), to run on the curve of the ground, 
supporting a sheet of paper, moving, as it goes, 
under an arm carrying a pencil, which represents 
the radius vector. The pole of this tracing 
arm is kept in a steady position with respect to the paper 
by a pendulum balanced for inertia; but the arm itself is 
by means of a cam adjusted to an angle as the line con- 
necting the centers of the wheels gives the tangent of the 
curve of the ground at each moment. The integrating 
mechanism is a sliding wheel on a revolving cone, so that 
the motion of the pencil on the paper differentiates from 
the speed of the paper in proportion to the cosine of the 
angle between the instantaneous radius and the tangent. 
By putting a train of wheels in gear to impart a trans- 
verse movement tothe paper tte level will take and plot 
a section in which the vertical scale is exaggerated. An 
instrument which reduces leveling to merely wheeling a 
piece of mechanism about the size of a safety bicycle over 
the ground should be useful to engineers whose work lies 
in bad climates or in the more uncivilized countries of 
great and monotonous extent. 


Across the Atlantic in Five Days. 


(From an English Correspondent.) 


A model of a vessel which it is claimed would be able 
to cross the Atlantie in five days is being shown at the 
British Royal Naval Exhibition in London, where it 
is attracting considerable attention. The model 
bears the notice, ‘-Empress, ocean passenger steamer; 
speed, 23}¢ knots at sea,” and is exhibited by Messrs. 
James & George Thomson, Ltd., of Clydebank, 
Glasgow, a well-known Scotch shipbuilding firm. 
The length of a full-size vessel built according to the 
model will be about 630 ft., total molded depth 
about 55 ft., and beam about 73 ft. These dimen- 
sions are said to exceed those of any vessel afloat or 
proposed, while the weight of the steamer would 
be greater than that of any battleship, notwith- 
standing the thick armor, heavy guns, etc. There 
are four funnels, arranged far apart, so that it may 
be assumed that there would be four boilers to each. 
Considering the beam of the vessel, it would be pos- 
sible to install 20 boilers if they were arranged 
longitudinally in two rows. 

In the City of Paris there are only 9 boilers, so 
that with 20 boilers there should be a good supply of 
steam for engines of double the power of those 
erected in the former. The engine coamings also 
suggest the idea that it is intended to have two en- 
gines driving each propel'er, giving four complete 
sets of engines with a total! indicated horse power 
of from 30,000 to 4,000 HV. The makers of this 
model are not prepared to give much information 
concerning the engines, this being mainly due to 
the competition among shiphuilders to have the 
honor of building the new “greyhounds.” The ves- 
sel has twin screws of over 20 ft. diameter. Each 
has four blades and is placed on one side of the 
balanced rudder. 

Regarding the passenger accommodation, there 
will be state rooms for 700 first-class passengers, 300 
of the second c!ass,and room for about 400 emi. 
grants. Instead of being forward, as in the City 
of Paris, the main dining saloon will be aft, while 
the smoke-room will be forward. The plating of the 
vessel is carried right up to the promerade deck, 
instead of there veing a clear space below it, as in 
the Inman steamers, and this causes the vessel to 
appear deeper. There is practically no. rigging, as 
the two sma!i masts will only be used for signaling 
purposes. On the promerade deck 10 machine guns 
are mounted so that the vessel may be used as an 
armed cruiser. 

With a speed of 2344 knots, corresponding to about 
27 statute miles an hour, a five’ days’ passage could 
be made. Crossing the Atlantic via Cape Race, the 
speed for a five-days’ run would be 22.9 knots, and 
just over 23 knots if the Atlantic were crossed north 
of the Virgins. The route taken in the summer is a 
little south of the Virgins, and to cover it in 5 days 
implies a speed of 23}; knots, so that the proposed 
vessel would have nearly one-third of a knot per 
hour to spare, 
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Tuer PrKE’s PEAK Ry. is in operation, the first 
regular train having reached the top, 14,147 ft. 
above sea level, on June 30. 


WoRK HAS BEEN STOPPED ON THE CHIGNECTO 
SHIP RAILWAY, says a dispatch from Halifax, of 
July 6, About $3,000,000 have been spent in con- 
struction, and the company is said to be cramped 
for funds. 


THE PANAMA CANAL INVFSTIGATION, now pend- 
ing in Paris, promises to yield some astonishing 
results, as the intention seems to be to make the 
inquiry thorough. There is still some power in the 
canal clique and every effort is being made to shut 
off the coming trial. But one of the most reputable 
French financial papers, the Economiste Francais, 
denounces the Panama affair as “the greatest 
tinancial scandal of the nineteenth century,” and de- 
mands the immediate trial of those responsible for 
absorbing over $200,000,000, snatched from the sav- 
ings of small capitalists. The other charges made 
are straightforward and specific and, if pushed, the 
material is at hand for one of the greatest trials of 
n odern times. 


AN OIL BARGE is ready to be launched at the yard 
of the American Steel Barge Co., at West Superior, 
Wis. It is built for the Standard Oil Co., and is to be 
delivered at New York, to be used in the coastwise 
trade. The barge is 125 ft. long, 10 ft. deep and 30 
ft. beam, and in general is modeled after the 
‘‘whaleback” type of vessel. In the hull are three 
tanks, occupying the full depth and beam of the 
harge and 66 ft. of the total length. The end spaces 
are empty, and give buoyancy to the hull, as there 
are no other air spaces, as in the whaleback proper. 
The tanks will hold 500,000 galls. of oil. A low, cen- 
ter dome runs about two-thirds of the length of the 
barge on the upper deck, and there is a cabin in the 
stern. The barge will be towed. 








To DETERMINE THE EARTH'S FLATNESS Prof. T. C. 
MENDENHALL, Chief of the U. S. Coast Survey, is 
now on the Pacific Coast making some delicate ex- 
periments. The exact amount of the flattening of the 
earth at the poles is not yet known, for our territory 
at least, and the present attempt is to observe the 
differences in the force of gravity as measured by 
the beat of an exceedingly delicate pendulum. Ob- 
servations have already been made in Washington, 
D. C., San Francisco and Sitka, in Alaska. Other 
points are now being noted. 

In an article on this subject in the Seattle Post-In- 
telligencer the apparatus is thus described as being 
then used in Seattle : 

The instruments are very delicate, and are soexact that 
it is possible to determine the time of a pendulum beut 
down to the 500,000th part of a second. The pendulum it- 
self, made of aluminum and copper, is hung on agate 
knife-bearings in an airtight brass box. The air is ex- 
hausted from this so that the pendulum may have to 
overcome no resistance. Experiments are made with 
pendulums of three different lengths, which of course beat 
in different time. The temperature of the pendulums is 
also carefully noted, so that the change in their length 
from expansion by heat and the consequent change in 
time of vibration may be allowed for. 

Each pendulum carries a mirror on which the light is 
thrown through a small window in the brass box. There 
is a flash, flash, flash asthe pendulum swings. A small 
telescope is used for watching the flashes. In this tele. 
scope the field of vision is opened and closed every second 
by a shutter connected through an electric circuit with a 
chronometer. The pendulum swings a little oftemer than 
ence a second, and so, while the light from the swinging 
mirror sometimes flashes into the telescope at the instant 
the shutter is opened, the opening of the shutter and the 
flashing of the mirror do not generally coincide. The time 
of vibration can be determined with great exactness by 
noting the period of coincidence The observations are 
being continued night and day. 


CONSTRUCTION NEWS. 


RAILWAYS. 
EAST OF CHICAGO.—Existing Roads. 

Pennsylvania.—Surveys are being made for an exten- 
sion of the Chestnut Hill Branch to a connection with the 
Trenton Cut-off recently completed from Norristown, Pa , 
to Morristown, N. J. 

New York, New Haven & Hartford,—This company 
expects to have the four-track hne between South Nor- 
walk and Bridgeport, Conn., 14 miles, completed by Uct. 
1. The two new tracks are already completed, and work 
is now in progress lowering the two old tracks to the 
same level. The completion of this section will give the 
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company 23 miles of four-track road. The company will 
continue this work until the entire New Yerk Division is 
four-tracked . 

Portland & Rumjord Falls.—This company has 
leased the Rumford Falls & Buckfield R. R. and will here- 
after operate the same. The officers are: President, Hugh 
J, Chisholm; Superintendent, L. L. Lincoln; Treasurer, 
R C. Bradford. 

Bristol,—The people along the route of this partly 
graded line from New Haven to Bristol. Vt., are taking 
steps toward building the road by local subscription. A 
local paper states that the prospects are good for the early 
commencement of work. 

Central Vermont.—the Rutland R. R. Co will issue 
$3,500,000 of bonds to provide for retiring a portion of the 
old first and. second mortgage bonds and for making in. - 
provements. 

Beech Creek .—It is‘ stated that work will soon begin 
upon an extension of this road from Keenmore to Mark's 
Mills, Cambria Co., Pa. 

Dutchess County.—The subscription to the $300,000 of 
bonds of this company has been completed, and it is prob- 
able that work will soon be resumed upon its partly 
graded roadbed. The road is projected to run from 
Poughkeepsie to Hopewell Station, N. Y.,12 miles. D. 
N. Stanton, of Yonkers, N. Y., is interested. 

Wilkesbarre & Western.—At a recent meeting of the 
stockholders it was voted to construct only the portion of 
this road already completed. This action was taken to 
save the charter of the company, which requires the road 
to be completed this month. 

Canadian Pacific.—The Canadian Pacific and Boston 
& Maine Ry. companies have practically agreed upoa a 
plan whereby the distance between Boston and Montreal 
will be materially shortened. The Canadian Pacific is to 
build from St. Constant to Rouse’s Point, connecting there 
with the St. Johnsbury & Lake Champlain R. R., which 
is owned by the Boston & Maine, and the Boston & Maine 
is to build two short cuts to save distance, one from 
Hardwick, on the St. Johnsbury & Lake Champlain, 
to Barnet and Wells River, on the Passumpsic Division of 
the Boston & Maine, and the other from Firlee, on the 
same division, to Canaan. The distance saved will be 
about 20 miles. 

Projects and Surveys. 

Maine Shore Line.— At a recent meeting of the direc- 
tors the President was authorized to enter into a contract 
for the building of this railway. The road is projec‘ed to 
run from Sullivan on the Maine Central R. R. to Calais, 
Me..with a branch from Sovth Charlotte to Eastport, Me., 
a total distance of about 125 miles. L. G. Downes, 
Machias, Me., is President. 

Toledo & Chicago Bee Line.—It is stated that the 
negotiations are now completed for the sale of the fran 
chises of the Toledo & Western R. R. to the syndicate 
headed by Donald McLean, of New York City,which pro- 
poses to build the road. Itis projected to run from 
Toledo, O. to Chicago. 

Laurel & Roaring Point.—The projectors will soon 
open books for the subscription of the stock of this com- 
pany. The road is projected to run from Laurel, Del., to 
Tyaskin, Md., 25 miles. 

Plymouth & Bournedale.—A new survey will be 
made for this proposed railway from Plymouth to Boune- 
dale, Mass., by Chas. M. Thompson, with the view of 
shortening the line. 

Bangor & Aroostook.—A second party of engineers 
will soon be put at work on the preliminary survey of 
this Maine road. The first party is now locating the first 
section from Brownville north, with President A. A. 
Burleigh, Houlton, Me. 

Mapleton & Rocky Run,—Chartered in Pennsylvania 
to build a railway from Mapleton Station, on the Penn- 
sylvania R. R., south to the farm of J. M. Wakefield, in 
Hours Valley, a distance of one mile. Capital stock, $10,- 
000. President, Clifton W. Phillips, Aliegheny City, Pa. 


SOUTHERN.—Existing Roads, 

Nashville & Knoxville.—The contract has been let for 
a 10-mile extension of this road from Cookeville to Stand- 
ing Stone, Tenn. The work will be quite difficuit. 

Charleston, Sumter & Northern,.—This road has been 
opene i for traffic from Sumter to bennettsville, 8. U. 

Chesapeake & Ohio.—The grading has been completed 
on the branch from Covington to Warm Springs, Va., and 
tracklaying will be commenced at once. 

West Virginia, Pineville & Tennessee.—An official 
of this road is quoted as saying that 15 or 20 miles addi- 
tional of this Kentucky railway would be completed dur- 
ing the coming fall and spring. The company row oper- 
ates 2 miles of railway at Pineville, Tenn. 

Cincinnati & Kentucky Southern.—H. D. Emerson, 
of 99 West Fourth St., Cincinnati, O., writes that this 
company has purchased the Cincinnati & Green River 
Railway, and will extend it from Yosemite toward Co- 
lumb‘a, Ky., about 60 miles. Sixteen miles from Yosem- 
ite, Ky., southwest have been surveyed and the right of 
way secured. The route is through a very rough 
country. 

Nashville, Chattanooga & St. Louis.—The carzital 
stock of this company has been increased $3,331,000. 

Norfolk & Western,—The surveys for the line from 
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Port Royal, Va., to Washington, D. C., have been com 
pleted. 

Gainesville, Rocky Point & Micanopy.—This rail 
way from Gainesville to Micanopy. Fla, will be 12 miles 
long. Construction is now in progress. The company 
will place‘an order for 12 miles of steel rails at once. Ad- 


dress James M. Graham, Gainesville, Fla., Vice-President. 
Projects and Surveys. 


Bennettsrille & Hamilet.—A company has been or- 
ganized to build a railway from Bennettsville, 8. C., to 
dlamlet, N. C.. 21 miles. The officers are : President, A. 
A. Howlett; Vice-President, M L Uolby; Secretary, J 


K. Livingston, and Chief Engineer, G. W. Earle. Sur 
veys have been finished 

Chesterfield & Kershaw.—This company, whose or- 
ganization was noted last week, wil! build a railway from 


Cheraw to Camden, 8. C. About $5',000 of stock has been 
already subscribed. J. W. McKay, Cheraw, 8. C., Presi 
dent. 

Cheaterfield & Lancaster.—W. A. Evans, of Horns 
boro, S..C., has been elected Presiden: of this company 
The road is projected to run from Cheraw to Lancaster, 
S.C. About $51,000 of the stock has been subscribed. 

Kennesaw Park Ry. & Improvement Co.—Applice 
tion will be made to the next Georgia State Legislature 
for an act incorporating a company by this name. 

Charleston, Glendennin & Southern.—A_ special 
election will be held in Kanawha Co., W. Va., Aug. 1, to 
vote upon a subscription of $100,000 of the stock of this 
company. The road istorun from Charleston, W. Va., 
to Sutton, W. Va., along the valley of the Elk River. 

Tennessee River & Sequachee.—A company by this 
name is to be incorporated to build a railway from the 
Tennessee River, via Sequachee, to the top of Cumberland 
Mt., 8 miles, with a branch to Dixon's Cove. 2 miles. Sur 
veys are-being made by John M. Blackburn. 

Lake Jessup, Indian River & Atlantic.—The pre 
liminary survey has been completed for this railway 


from Lake Jessup to Coquina, Fla., 45 miles, and the line 
is pow being located. J. O. Fries is the engineer in 
charge. 


Norfolk, Wilmington & Chariraton.—\t is stated 
that: engineers wil! soon be put in the fleld to make a pre- 
limgoary survey of this line. The road is projected to run 
from Charleston, S. C, to Norfolk, Va. The general 
offices are at 212 South Third St., Philadelphia. 

Boynton & National Park.—Organized in Tennessee 
to build a railway from Chattanooga to Harrison, Tenn., 
passing through Tyner’s Station, Tenn., Graysville, Boyn 
ton and Chickamauga, Ga. Among those interested are 
J. M. Suttor, of Chattanooga, Tenn., and Cutler Smith, 
of Boynton, Ga. 

Chicago, Mobile & Gulf Port.—Books of subscrip- 
tion to the capital stock of this company have been 
opened. The road is torun from Mobile to Mobile Point. 
Daniel Williams and Heary C. MacEwen, of Mobile, Ala., 
are among the incorporators. 

Charleston & Northern.—A movement is being made 
toward the construction of this railway from Charleston, 
8. C., to Camden, 8. C., 50 miles. The Taylor Land & Im- 
provement Co. is at the head of the movement. 

Pensacola & Meridian.—Itis stated that $78,500 of 
the capital stock of this company has been subscribed. It 
proposes to build a railway from Pensacola, Fla., to 
Meridian, Mise., 160 miles. J. M. Carter, of Pensacola, 
Fla., is interested. 

Lenoir City, Montrale & Gulf Port.—A correspon- 
dent writes us that this company has been chartered in 
Tennessee to build a railway from Lenoir City, Tenn.. via 
MecGehee's Station, Montvale Springs, and Sevierville. 
Tenn., to Paint Rock, N.C. The route is through a rich 
timber and mineral country. Among the incorporators 
are Henr; E. Colton and Edward T. sanford, of Knox- 
ville, Tenn. 

Areadia, Gulf Coast & Lakeland.—We have ob- 
tained the following from the prospectus of this company 
recently issued: 


This road will run from Lakeland. Fla., to Boca Grande, 
on the Gulf of Mexico, with a branch to Tampa Bay, « 
total distance of 200 miles. The route is through the phos- 
phate lands of southw. stern Florida, and 1 > expected 
that a large business will be obtained in the shipment of 
phosphate. ‘The State of Florida has granted 3,340 acres 
of land for each mite of road, and 1n addition the company 
holds deeds of lands estimated to be worth $1,500 000, The 
company is now marketing 5,000 shares of stock. Anthony 
Peters, 88 Lincoln St., Boston, Mass., President. 

NORTHWEST.— Existing Roads. 

Itasca Lumber Co.—* press dispatch from Grand 
Rapids, Minn , says: 

A large crew of workmen are here from Minneapolis to 
begin the work of the liasca Lumber Co. Railway, which 
is gs | just west of this place, inthe Rainy hiver di- 
rection. It is proposed to rush the work and complete 
about 20 miles this season. An engineer's crew from Sag- 
inaw, Mich., has arrived to locate another line, also run- 
ning north and south in the Swan River region. It will 
be about 276 miles long, and is owne1 by A. W. Wright & 


Co., of Saginaw anc Bay City, but will be operated by the 
Duluth & Winnipeg KR. R Co. a ’ 


Minneapolis, St. Paul & Sault Ste. Marie.—An ef- 
fort is being made by the citizens of Medford, Wis., to in- 
duce this company to build an extension to that place 
about 30 miles long. 

Projects and Surveys 

Wisconsin Mi@land,.—Dana C. Lamb, Secretary, Fond 

La duc, Wis., writes us that this company expects to let 
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the conti acts for building 30 miles of its line this sum- 
mer. 

Marion & Du Quoin,—A correspondent writes us that 
this road is projected to run from Marion to Du Quoin 
lil. The surveys have been completed anda very favor 
able line secured. All of the right of way has been granted 
gratis. The line is backed by the Illinois Central R. R, 
Co, and its principal business will be the coal traffic. 
James Dennis is Chief Engineer. 

hed Lake & Weatern.—H. EK, Ives, of Crookstcn, Minn., 
writes us that the preliminary survey for this road will 
begin some time in August, and that the route will be lo- 
cated as soon after as possible. 

Litehjield Belt,—Chartered in Illinois to build a belt 
line transfer railway at Litchfield, Il. Among the incor- 
porators are: H. H. Beach and Daniel Davis, of Litchfield, 
Ill., and L. C. Haines, of St. Louis, Mo. 

SOUTHWEST.--Existing Roads. 

Kort Smith, Paris & Dardanelle —At the regular 
annual meeting of the stockholders and direeters of this 
company, held at Ft. Smith, Ark., June 20, 1891, the fol- 
lowing directors and officers were elected for the ensuing 
year: H. W. Bush, P. D. Peters, J. W. Bush, J. W. 
North, Wm. M. Cravens, Thos. Boles, J. H. Carnell, 
directors; H. W. Bush, President; Thos. Boles, Vice- 
President; P. LD. Peters, Secretary and General Superin- 
tendent; J. W. Bush, Treasurer; Wm. M. Cravens, At- 
torney. 

Missouri Pacific.—The engiaeers have nearly com- 
pleted the survey for the proposed Kansas & Arkansas 
Valley Ry. extension from Wagoner, Ind. Ter., to Deni- 
son, Tex. 

Kansas City, Watkins & Gulf.—A preliminary sur- 
vey for the proposed extension from Alexandria, La., 
north 50 miles has been completed by W A. Darling: 
Assistant Engineer. About one-third of the tracklaying 
has been finished between Lake Charles and Alexandria, 
La. 

San Antonio & Aransas Paass,--About 150 men are 
at work on the line from Lexington to Lott. A large 
qeantity of material has arrived and tracklaying will 
soon beg in. 

Louisiana, Arkansas & Missourj,—President H. 
M. Hoyt is quoted as saying that this line would be ex- 
tended from Delhi, La., via Harrissonburg to Alexandria, 
Va. Work is now in progress from Delhi, La., north to 
Tripp, Ark. 

Projects ang Surveys. 

Richmond & Rocky Comfort.—Chartered in Arkan- 
sas to build arailway trom Kellar, Ark., via Richmond 
to Rocky Comfort, Ark., 20 miles. Among the incor- 
porators are: E, L. Hamilton and A. R. Morris. 

ROCKY MT. AND PACIFIC.—Existing Roads. 
itchison, Topeka & Santa Fé,.—This company has 
placed engineers in the field to survey an extension of the 
Colorado Mid!and R. R. to Southern California. 

Southern Pacific.—The people along the route of the 
proposed coast line extension have succeeded in securing 
nearly all of the right of way required by the company 
before beginning construction, and it is probable that 
steps will soon be taken toward constructing the road. 
The line will run from Santa Margareta to Ellwood, Cal. 

Northern Pacific,— About 10 miles of track have been 
laid on the line from Chehalis, Wash., to South Bend. 

Tintie Range.—Geo. Goss, of Sait Lake City, Utah, 
Chief Engineer, writes as foliows: 

The contracts have been let for grading and bridging 
this Utah railway. The lineisto run from Springville, 
Utah, on the Rio Grande Western Ry., via Spanish Fork, 
Payson and Goshen, to Tintic, Utah, about 48 miles. 
About 15 mile« will be heavy mountain work and the re- 
mainder will be light. The right of way has been se- 
cured. The principal business of the road will be in ore, 
mineral suppl.es ana general merchandise, D.C. Dodge, 
of Salt Lake City, Utah, is President. 

Projects and Surveys. 

Mt, Angel & Scott's Mitls.—A project is on foot to 
build a railway from Mount Angel to Scott’s Mills, 
Ore., 7 miles. R. H. Scott, of Scott’s Mills, Ore., is at the 
head of the enterprise. 

San Joaquin Valley,—This company has let the con- 
tract for building 25 miles of its line from Fresno, Cal., to 
timber lands in the eastern part of Fresno Co., to Fitz- 
gerald Bros., of San Francisco, Cal. 

Lake Chetan R. R, & Navigation Co,—This company 
has been chartered in Washington with Robert Law, of 
Chicago, as President. The purpose of the company is to 
open a line of transportation to rich mines recently dis. 
covered near the summit of the Cascade. Mountains 
Lake Chelan is the largest body of water in Washingtone 
Its mouth is w.thin three miles of the Columbia River, 
and it extends for 70 miles into Cascade Mountains. 

Great Western,—This company has been chartered in 
Utah, with the following officers: President, J. H. 
Bacon; Vice-President, Witcher Jones; Secretary, F. L. 
Holiand, and Treasurer, H. M. Bacon, all of Salt Lake 
City, Utah. It proposes to build the liné of railway from 
Salt Lake City to the mining regions of Deep Creek, with 
a branch to Dugway, Utah, a total distance of 202 miles. 

CITY TRANSIT. 

Electric Railways.—New lines or extensions are re- 
ported as possible in the following places: Richmond, 
Va., address the Richmond Railway & Electric Co. La 
Port, Tll.; Kast St, Louis, Il, address the East St, Louis 


Electric Street Ry. Co.; Middleboro, Mars ; Salem, 0O.; 
Almeria, Cal, address T. Meetz. 

Winthrop, Mass.—The Boston & Revere Electric 
Ry. Co., has, it is said, received permission to operate a 
trolley road in this town. 


North Andover, Mass.—The Merrimac Valley Street 
Ry. will probably be operated soon by electricity, the 
necessary permission having been recently obtained. 

Wilton, N. Y¥.—I. B. Whitcomb & Co., of New York, 
have been granted a franchise to construct an 8-mile line 
to Ballston Spa. 

Canandaigua, N. Y.—The Canandaigua Street R. R. 
Co. is reported to be considering the adoption of elec- 
tricity. 

Petham, N. Y.—It is reported that the Westchester 
Klectric R. R. Co. will build a line here. 

Pittsburg, Pa.—The Duquesne Traction Co. has, it 
is reported, decided to adopt the triple motor system. 
The motors will be so placed that 2 of 15 HP. each will be 
placed at one end of the car and the third at the other 
end. The 30 HP. developed at one end will be sufficient 
to climb the steepest grade. 

Augusta, Ga.—The North Augusta Land Co. will, it is 
said, begin construction on a 3-mile line. 

Toledo, O.—It ia reported that a belt line will be built 
to connect all the electric lines in the city. An ordinance 
has been introduced in the Council which, if passed, will 
give the Calumet Street Ry. Co. control of many of the 
important streets south of 87th St. The franchi-e is to 
run 20 years, and overhead trolleys and a 5-ct. fare are 
made obligatory. 

Chicago, Itl,_An exchange states that the South Chi- 
eago City Ry. Co. bas been granted permission to extend 
its lines and change its motive power from horses to elec- 
tricity. 

Mattoon, Ill.—Iit is reported that $300,090 has been sub- 
scribed for the line to Charleston. 

Houston, Tex.—The Houston City Street R. R. Co. will 
probably equip 10 miles of line wit. electric appliances 
this year. 

Hoise Railways.— New lines or extensions are reported 
as probable in the following places: Chicago, I1., adlress 
the West Chicago Street Ry. Co.; Cloverport, Ky.; Green 
Cove Springs, Fla., address H. E. Bemis; Anniston, Ala., 
address J. H. Savage; Brooklyn, N. Y., address the 
Brooklyn City R.R. Co.; Gilmer, Tex., address J. 8S. 
Barnwell. 

Elevated Raliway.—Hrooklyn, N. Y.—The Geveral 
Term of the Supreme Court has granted the motion of 
Wingate & Cullen, in behalf of the Seaside & Brooklvn 
Bridge Elevated Railroad Co.,to confirm the report of 
the commission appointed to determine whether the pro- 
posed road should be built. The report of the committee 
was favorable and pointed out three routes for construc- 
tion. When completed the line will practically be an ex- 
tension of the Umon clevated system. 

Cable Railway.— Baltimore, Md.—The directors of 
the Baltimore City Passenger Ry. Co. have chosen A. N. 
Connett as Chief Engineer of the proposed cable con- 
struction and have voted to begin work as soon as the 
plans are prepared. 

Dummy Railway.—Waco, Tex .—It is reported that 
the Waco line will be extended to Robinson. 


New Companies.— Waynesboro (Va.) Street Railway 
& Water Co. North Chicago Elevated Ry. Co, Chicago, 
IIL; capital stock, $10,000,000; incorporators, W. [. Cronin, 
E. Childs, F.M. Charlton. Birmingham, Knoxville & 
Allentown Traction Co., Pittsburg, Pa.; capital stock, 
$1,000,000; incorporators, C. Ford Stevens, H. Sellers Mc- 
Kée, J. A: Chambers. Beaver Valley Traction Co., 
Beaver Falls, Pa. ; capital stock, $300,000 ; incorporators, 
L. P. Stone, J. A. Kiliot, T. P. Simpson. Fort Worth, 
Tex.. Consolidated R. R. Co.; capital stock, $500,000, 
Jlectric Street Railway Co., Columbus, 0.; capital stock, 
$160,000 ; incorporators, J. W. Gaulbert, H. M. Littell, J. 
M. Doherty, and others. Waldo Street Ry. Co., belfast, 
Me.; capital stock, $500,000. City & Suburban Ry. Co. 
Portland, Ore.; capital stock, $1,000,000, 


HIGHWAYS. 


Massachusetts.—The contract for 15,000 sq. yds. of 
macadamizing near Lenox has been let to Connolly Bros., 
of Beverly Farms. Mr. Bacot, of New York, is the engi- 
neer. The cost will be about $20,000 

New York.—It is proposed to build a pike road along the 
shore of Lake George to the Sagamore Hotel, at a cost o¢ 
about $15,000. 

Ohio.—Polk Township, in Crawford Co., has let con- 
tracts for 6 miles of pike road at $21,000, and has sold $25, 
000 highway boads. The roads will be 25 ft. wide, 12 ft. 
being of earth and 12 ft. of limestone, covered with 
vegra. 

Arizona.-A road from Tempe to Globe. over the Sus 
pieion Mountains, is proposed. The grading is estimated 
at $25,000. The distance is 9) miles. 


BRIDGES, TUNNELS AND CANALS. 
Bridges — Niagara, Ont.—The bill incorporating the 
Ontario & New York Bridge Co., with power to build a 
bridge across the Niagara River, has passed the Parlia- 
mentary Committee of the Canadian Parliament, 


Marlow, N. H.—An iron bridge will be built over th: 
Ashuelot River at this place. 

Bourne, Mass,.—This township has voted in favor of 
building an iron bridge over Cohasset Narrows, Buzzards 
Bay, and it is probable that the County Commissic ners 
will soon take steps toward its construction. 

Willimanset, Conn .—The Hampden County Commis 
sioners will receive bids until July {4 for building the 
superstructure of an iron bridge over the Connecticut 
River. Leonard Clark, Board of Commissioners, Ham, - 
den Co., Mass. 

Lancaster, O.—The Fairfield County Commission 
ers will receive bids until July 24 for constructing two 
bridges, 70-ft. span, 24-ft. roadway, and one 60-ft. span 24- 
ft. roadway, at this place. <A. D. Friesner, Presicent 
Board County Commissioners, Fairfield Co., O. 

Lexington, Va.—The Lexington Development Co. wil! 
soon ask bids for building an iron bridge at this place. 

MeMinnville, Tenn,—Bids will be received until July 
24 for building a 155 ft.-span highway bridge at this piace. 
W. G. Kirkpatrick, Room 4, Berry Block, Nashville, Tenp, 

Dallas, Tex .—Bids will soon be asked for constructing 
a bridge to cost $20,000 at this place. Address the Mayor, 

Panna Maria, Tex,—An iron and steel bridge will be 
built over the San Antonio River at this point. 

Ridetleville, Tex.—An iron and steel bridge will te 
built over the Echto River at this place. 

Tunnels.—Application will be made to the coming 
session of the Georgia Legislature to incorporate the 
Atlantic Railway & Terminal Co. and to authorize that 
corporation to construct a railway tunnel to connect the 
eastern and western sides of the city of Savannah I). (:. 
Purse is one of the chief promoters of the project and can 
give particulars, 

Work will be resumed on the tunnel under the Jackson 
River being built by the West Chicago St. R. R. Tunne! 
Co. Downey & Fitzsimons are the contr actors, 


WATER-WORKS. 


NEW ENGLAND. 

Farmington, Me,—The Farmington Water Co. has 
been incorporated; capital stock. $50,000. 

Freeport, Me.—The Freeport Water Co. bas been cr 
ganized with a capital stock of $50,000, with E. B. Mallett: 
Jr., President, and W.H.Soule, Treasurer. 

Gorham and Standish, Me.—The Standish Water & 
Construction Co., of Portland, has been incorporated to 
supply these and other places. 

Rutland, Vt.—Bids for material and labor for a 16-in. 
cast-iron supply main 34 miles long will be receive by the 
Water Committee, G. E. Royce, Chairman, until July 13. 

Lyndon Centre, Vt.—New works are projected. 

Foxborough, Mass.—The district has voted $75,(00 of 
4% 30-year bonds for works. G. F. Williams is Clerk and 
F. L. Fuller Engineer. 

Hanover, Mass.—The Hanover Water Co. has becn 
incorporated by J. Dwelley, L. Phillips and H. H. Platt, 
with a capital stock Hmited to $60,000. 

Haverhill, Mass.—In July the Council has passed in 
concurrence an order for the purchase of the works of the 
Haverhill Aqueduct, ard the Mayor has been authorized 
to petition the Supreme Court to appoint appraisers to 
fix the price to be paid for the property. 

Lowell, Mass.—The Water Board have voted to ask 
the Council to appropriate $60,000 for the introduction of 
a Jewell filtering system. 

Lynn, Mass.—The Board has been authorized to ex- 
tend a 20-in. main through 6 streets. 

Westport, Mass,—The cottagers have organized a com. 
pany with a capiial of $2,000. Water will be pumped 
from a driven well to a reservoir. Pine is being laid. E. 
S. Brown, Fall River, is President, and A. Manchester, 
Adamsville, R. 1., Treasurer. 

Apponaug, R. I.—Water will Le introduced from the 
mains of the Kast Greenwich V’ ater Supply Co. 

New Britain, Conn.—P. M. Blake, Hyde Park, Mass., 
will report on increased storage. 

Wethersfield, Conn.—A supply from the Hartford 
Works is under consideration. 

MIDDLE. 

Livingston Manor, N. ¥.—Charles H. Smith, Middle- 
town, is making surveys for a reservoir here. 

Jamestown, N, ¥.—The News is in favor of building 
city works. The present works were built in 1882 by a 
company. 

Mayville, N. ¥.—Works are still being discussed. G. 
E. Leet is Secretary of the Water Commissioners. 

Potsdam, N. Y.—About 2,600 ft. of pipe have been 
ordered laid. 

Syracuse, N. Y.-Preliminary work for the new supply 
is in progress, Howard Sole has been appointed consult- 
ing engineer. 

Clinton, N. J.—The Clinton Itluminating & Water 
Co. has been incorporated; $10,000. 

Lancaster, Pa.—City Regulator A. A. Herr bas re- 
ported on the cost of a 15,000,000 or 20,000,000-gall. reser- 
voir. Action is expected July 14. 

Reading, Pa.—The vote on a $150,000 loan for new 
mains will be taken July 15. 

York, Pa.—The York Water Co. has voted to increase 
its capical stock $50,000, y j 
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SOUTHERN 


Pulaski, Va.—The Land & Improvement Co. has,con- 
tracted with the Glamorgan Co., Lynchburg, for pipe. 

Waagnesborough, Va.—the Waynesborough Street 
Riiiway, Light & Water Co. has been incor: orated by 
W. W. Fishburn, R. T Wright and W. B. Gallagher; 
capital, $100,000. It it reported that 3 miles of 8 to 4in. 
pipe will be wanted. 

Wytherilie, Ve.—I is reported that the town will put 
in a 5-mile supply main from Spriags on Lick Mountain. 

Manningt u, W, Va- J M. Blackshear is one of the 
ineorporators of the Mannington W ater Supply Co. 

Fayett- ville, N C.—Yhe followicg is from J. D. Mc- 
Neill, Chairman Water-Works Committee: 


April 1 the franc hise was granted tothe National Water 
Supply and Gu.antee ‘c., on condi1ion that works be 
co npletei by . ec 31 It is expected taat construciion 
wi 1 be started at once. Water power will de used for 
pumping. Tuere will bs 7 miles of ‘nains and 6) hydrants. 


The President of the above company was iaradvertently 
given list week a: D. F. Wemyso. J. M. Gardiner, Ash- 
land, Ky , isGeneral Manazer, and the company’s priaci- 
pal plare of business is in Asoland. 

Citra, Fla —A small duplex pump, 10 HP. boiler and 
89) ft. of Sin. galvanized i.on pipe are wanted by E L. 
Waterman. 

Dothen, Ala,—The issuance of bonds for works will be 
voted on. 

Prat Mines, Ala.—A franchise has been granted to 
M Crennen and others. Water will be pumped to a 
reservoir. 

Chattanooga, Tenn.—'!he Times states that plans are 
be ng made for an experimental filter, 12 ft. in diameter 
by 100 ft. long. to be placed in the river. 

Harriman, Tenn,.—J P.Superkrop. Engineer, informs 
us that the East Tennessee Land Co. wishes to correspond 
with parties de iriug to construct works. 

Union City, Tenae.—3. Waddell informs us that plans 
are being made and that bids wil soon be asked fora 
light and water plant to cost not over $60.000. Wells; a 
pump and stand-pipe are proposed. W.G. Alexander is 
Caair van of Water Board. Population, 4,000. 

West Knoxe Ue, Tenn .—An ordinance has been passed 
granting a franchise to the McIntyre Co. The Mayor and 
Reeord -r have bee auchoriz:d to indorse the charter of 
the Beaumont-Lonsdale water at the request of Mr. 
Mcintyre. 


C overport, Ky.—A charter has been granted for works 
here. 


Parkland, Ky.—We are informed that an attempt is 
being made to obtain a supply from Louisville. The result 
is doubtful. In case this cannot be effected there is talk 
of organizing a company. 


NORTH CENTRAL. 


Bellaire, O.—H. G.Wilson, General Manager, has asked 
for bids for a st of new pumps and other machinery to 
take the place of the machinery now in use. General im- 
proveme ts will be made to the works. 

Bridyeport, O —Vhe folowing is f:0m H. Crawford : 


Contracts for works; were let June 29 The supply will 
be from the Martiu’s Ferry wirks. Moore & Staub, 
Bridgeport, have che convract for the reservoir, and H1b- 
bard & Sons, Wheeling. W. Va , have the contract for all 
o.ner parts of he work. E-timatcd cost, $25,000. Bonds 
wil ve suld during July. Population, 3600. Kngineers, 
Dunham & Paine, New York, 


Massillon, O.—Pians and estimates are to be made 
by Dunham & Paine, New York, for the removal of the 
pumping station to a new source of supply from artesian 
Wells, 

Napoleon, 0O.—J. C, Sand informs us that the prople 
will vote for or against works July 30. 

N les, O.—The highest and lowest bids recently re 
ceived for complete works, exclurive of developing a sup_ 
ply, were from G. W. Kyers, Kansas City, and Thomas 
Connell Youngstown, $54,370 and $48,998, respectively J. 
W. Newcomer, Cleveland. offered to develop 700 galls. of 
water per minute for $4,335, cr 500 galls. for $3438. J. W. 
Nier, st. Louis, 1s Consulting and J. B. Strawn, Salem, O.. 
Designing Engineer. 

Wapaken:ta, O.—We are informed that a vote will be 
taken July 17 on the granting of a franchise. J. Myers is 
Clerk. 

Wellston, 0.--3. M. Frvm. Mayor. informs us that the 
works, or which bids are asked. will include a 24 x 75-ft. 
stand-pipe and 5 to7 miles cf mains 

Biookfield, ind —Bids will be received until July 23 
for works complete, including a 1,000,000-gall. compound 
duplex pump. a reservoir. and about 425 tons of pipe. W. 
E. Schoonover is Clerk of Trustees, 

hiweod, Ind,—Bids wi | be received un*il July 15 for a 
franchise. Q. A. Armficld is City Clerk. 

Nobl. svitie, Ind,.—Bids are asked until July 22, See 
advert sing columns. 

Bay City, M:ch,.—Rids are wanted for $100,000 water 
bonds. The bonds were recently sold to Ada ns. Blodgett 
& Co., Boston, who afterward refused to take them. 

Grand Rapids, Mich.—F. A. Twamley. Secretary, 
informs us that a $309,000 loan has been voted for a new 
supply from driven wells and for 33 miles of new mains. 

Plymouth, Mich,—We are informed that con*racts for 
works will soon be let. The system will be direct pump 


ing, with a supply from springs or wells, W.F. Mark 
ham is Chairm in. 

Flanayen, Ill.—Bids for complete works will be re 
ceived by the Village Trustees until July 21. E. Litchs 
field is Presi entand H F. Mette Village C.erk 

Springfield, It!.—A new 3X-in main from the river to 
the reservo'r is pre jc cied. 

Wilmette, Iti — . H. Drury, Villege Clerk, inform- 
us that an engineer has been employed to make plans for 
works, but nothing further has been done. 

Waupaca, Wi-.—W. H. Holmes, city Clerk, has seen 
the following information: 

J. H. Woodworth a: d R. N. Roberts have just accepted 
a traneni-e and will pr. ba ly form a cum. any to Luild 
works, taking the supply irom a pond wit in the village. 
There will be t: o 1,£00,000-pall. puny s, and a stand pipe 
75 ft. nigh and not less than 10 it. in diameter, Consiruc- 
tion must be started oy - ept. 1. 

NORTHWESTERN. 

Mupleton, la,--We are informed that a vote will soon 
be taken on building works. Itis proposed to pump from 
wells to a tank. 

Panilina, la,—We are informed that the people have 
voted in fa.or of works, but bonds have not yet becn 
voted or other steps taken, 

Perry, Ila —A. L Strang & Sons, Omaha, Neb., are the 
contractors for works here. 

West Union, Ia —The following is from Frank Hob- 
son. Chief Fire Department: 


The village has voted to build works estimate to cost 
$16,500. There vill probably be a stand pipe and 24 miles 
Oo wains. Population, 1,8uv. 


douluth, Minwu.—A special election will be held Aug. 4 
to vote on the issuance of $30),000 of bonds for the pur- 
chase of the present or the construction of new works. 

Staples, Minn .—A. L, Ritter informs us that a small 
tire protection system may be built, with pumping fiom 
the Northern Pacific Ry Co's. well. Estimated cost, 
36,0.0; bonds » ot yet voted. 

Winthrop, Minn,—\’ P. Quist informs us that bonds 
for works have been voted. supply, deep well, pumping 
and stand-pipe. Population, 600. 

Omata, Neb.—The company has been ordered to ex- 
tend its mains to supply the seciion known as Clifton 
Hill 

Schuyler, Neb.—The following is from W. T. Howard, 
Clerk: 

Bids are wanted for works estimated to cost $2500. A 
supply bas been developed and will be pumped to a *tand- 


pipe. Andrews & burrell, Frem«nt, are Engineers. 
Population, 2 700. 


Hot Springs, 8, D.—A $30,000 works is projected, with 
a supply from « spring or an adjacent bill. 

Bette, Mont. The Counc'l has canceled the contract 
between itand the Butte City Water (Co., 6wing to ob- 
jections to the bond filed. A legal contest is probable. 
E M. Trask 1s at the head of a prejected Elk Park Water 
Co. and proposes to ask fora fran hise. He proposes to 
bring water fiom the Nez Perces Creek 

Livingston, Mont,—The Livingsten Water Power Cr. 
has been incorporated by J. C. Vilas, G. T. Chambers and 
others; capital, $220,000, 

SOUTHWESTERN. 

St. Louis, Mo,—RBids will be received July 21 by the 
Board of Public Imrrovements for 640 tons 6 and 12-in. 
cast-iron pipe, 15 tons specials, 19 6, 12 and 15-in stop 
valves and laying 11,500 ft. of 12-in. pipe. E. S. Foster is 
Secretary. 

Helena, Ark.—A press dispatch states that the fran- 
chise granted some time ago to Moffett, Hodgkins & 
Clarke, of Syracuse, has been forfeited, and that other 
steps will be taken to secure works. 

Fort Werth, Tex.—Plans and specifications for the 
proposed new city works have been completed by the 
American Water-Works Co. The city has authority to 
issue bonds. 

Patestine, Tex.—New boilers, a 1,250,000-gall. pump 
and an 18 X 150-ft. stand-pipe will be added by the Pales- 
tine Water Co. 

PACIFIC. 

Spokane Falls, Wash.—Investigations for a new 
water supply are being made by City Engineer Oscar 
Huber and Capt. T. W. Symonds, Portland, Ore, 

Tecoma, Wash.—Steps have been taken toward bond. 
ing the city for $1,5)0,0 0 for the purchase of the present 
works of the Tacoma Light & Water Co, or the building 
of an*w system. The above company has bcught the 
works of th: Pivallup Water & Light Co., including the 
Maplewood Springs, about nine miles from ‘Tacoma. It 
is suid that new mains will be laid. 

Portland, Ore.—The following isfrom A. J. Brownlic: 


The Portland Heights Water Co. will begin construc- 
tion July 15. Water will be pumped from a 1-in. 9 ain of 
thecity works through a 6-in. ‘vain toan elevation of 750 
fc. There will be a 259 000-gall. pump, a 5).000-zall. low 
and 30 0W gall. high service tank. The population to be 


supplied is about 1,000, G. P. Lent is Secretary and F. L. 
Fuller Fngineer. 


Sacramento, Cal,—A stand pipe is talked of. 

Santa Barbara, Cal.—The stockholders have just 
voted to issue $150,'00 of bonds to be spent for improve- 
ments at the discretion of th> directors. 

Sale Lake City, Utah,—The Council has voted to issue 
$50,000 of water bonds to extend the supply to the North 
Bench and Capito! Hill. 


CANADA. 
Wiarton, Ont.—The works: re to be extended. 
ARTESIAN WELLS. 

New Orleans, La.—A well is projected, to be sunk in 
McCarthy Square, Third aistrict. 

Seuth Bend, Ind.—Five wells are to be sunk by Ste 
phenson Bros. for the city water-works. 

Texras,—W ells are projected at Alvord, Caldwell, Bren 
ham, Kaufman, Kosse and Waxahachie, 

IRRIGATION. 

Hastings, Neb.—The Hastings Irrigation & Improve 
ment Co. has been organized to construct a canal from 
Lexington to Has ings, 99 miles. The prop ed canal will 
tap the Platie River. A fall of about 35 ft. at Hastings 
will afford water power. Charles Benedict, Kearney, is 
interested. 

Fremont and Uintah Co., Wyo.—Surveys for a W 
mile canal are being made by George Crofelt. Water 
will be taken from Fentenelle Cre k 

Grand Junction, Col,—Efforts are being made to se 
cure a subscription ef $50,000 to put with a state appropri- 
ation of the same am unt fora high line canal in Mesa 
Co. Recent surveys locate the head gates 8 or 9 miles 
from this place on the Grand River. 

Harrishury, Ore.—E. J O'Connor has reported on 
three lines for a canal. The lowest estimate is $11. 358 for 
canal 2v ft. wide on the bottom with 3 ft. of water. 

Elsinore, Cat.—The Lake Elsinore Keservoir Co. pro 
pose- to irrigate large areas with water from the lake 
giving ‘he company its name. 

Lassen Co,, Cat.—The following particulars are added 
to those given last week: The Honey Lake Valley Land & 
Wat r Co, according to the report of H. L. Taylor, of Sen 
Francisco, Enxineer in charg, will take its supply from 
Long Valley Creek, which has a drainage area of 
miles in th+ Sierra Nevada Mountains. A dam and reser- 
voir are projected at a point abou 6m les from the north 
ofthe creek. It is proposed to built the dam of earth 
with a puddle core and to carry it toa height of 85 ft. 
This will make a dam 2)) ft. long at the bottom, 99) at the 
top, where it will be 20 ft. thick. The reservoir thus 
formed would have a capacity of about 10,000,007.0 0 galls 

Modesto, Ca!t.,—A contract has been made with the 
Grange Co,. Modesto, for 10,000 bbls. of “K. B. & C."" 
cement at $3.45 per bbl. for use in constructing the joint 
dam. 

Temecula, San Diego Co,, Cal.—M. L. Wicks, Los 
Angeles, has reorganized the Pauba Water Co. A system 
toirrigate the Pauba and Temescal grants, stated as 
40,000 acres. is projected, with a large dam about 10 miles 
from Temecula, 

Ogden, Utah,—Wai*‘ er for irrigation has been admitted 
to the Bear River Canal. Ugden, Corrinne and Bear River 
City will be supplied with water for citv purposes. John 
R. Bothwell has been and 8. Fortier will hereafter be chief 
engineer of the company. 

New Com pani+s,—Mesa Land & Improvement Co., Al. 
buquerque, N. ¥., $900,000; Nimbres & Deming (anal 
Co., Deming. N. M , $250,000; Felix Land & Water o.. 
Lincoln, N. M., $100,000, to establish town sites, construct 
ditches and reservoirs. 

SEWERACE AND MUNICIPAL. 

Sewers.—New Hampsh+r¢.—laconia. The contract 
for sewerage extension has been awarded to F.E. Allen 
of Worcester, Mass. There v ill be about 55,000 ft. of pipe. 

Massachusetts.—Cambridge. An appropriation of 
$15,000 has been made for sewers —Pittsfield. The con- 
tract for the east side main sewer has been awarded to 
Malloy Bros., of New Rochelle, N. Y.. at $8,300, The 
contract for pipe has been awarded io W.G. Backus’ 
Sons, manhole casting: tothe Ramapo Iron Werks, and 
iren pipe to W. D. Wood & C».—Soringfield. Toe report 
by Mr. Rudoiph Hering on the sewerage system has beon 
presented.- Clinton. An approwiation of $19,000 has 
been asked for sewers. 

Connecticut.—Meriden. Mr. T. H. MoKenzie, of 
Southington, is preparing plans and es! imates for a sewer- 
age system, including sewage disposal by irrigation and 
filtration through 1 nd. 

West Virginia,—Huntington. Mr. Thornburg, City 
Enzineer, has prepared plans for abou: 5 miles of main 
and branch sewers, snd the city willadyv rtise for bids, The 
sewers Areto be built before the brick paving aheaay 
contracted for is built. 

Kentucky .—Lexington, The Mayor proposes that the 
city shall purchase sewer pipe and have it laid by its 
own laborers. 

Oh-o—Paulding. A sewer contract for $27,600 has been 
let.--Mansfield. A Waring system of sewerage isto he 
put in. 

Minnesota, Hamtine. 
tating for sewerage. 

Tows.—Sioux City. Mr. Loweth, of St. Paul, has esti- 
mated the cost of the sewer to carry the waters of Perry 
Creek into the Missouri River at $765,000. It would be 
25 ft. dlam, and 6 1%. ft. long. 

Missouri ,—St. Joseph. Work will soon be commenced 
on the Blacksnake sewer. The city will pay %5v,000 and 
the railway company $50,0°0. 

Montana.— Missoula. Surveys fora sewerage system 
are being made by Mr. Reardon, City Engineer. 


00 sq 


The citizens’ committee is agi. 





ee AO ge 
— 


a 





. aiassitiabiaiiaaiai 


Oregon.—Portiand. Contracts are to be let for the 
Thomas Creek and Tanner.Creek sewers, at avout $32,000 
and $41,000 respectively. 

Nevada —Carson. The City Trusteea have awarded a 
contract to J. K. Carpenter, of San Francisco, Cal., for 
laying 27,000 ft. of 6 and 8 in. pipe. 

Streets 
tried, 

New Jersey. 


New York,.—Elmira. Brick paving is to be 


Atlantic City. A new street grade ordi- 
nance has been passed, but paving will not be commenced 
until September, 

Pennsylvania,—Norristown. Itis proposed to adopt 
brick paving, and a special committee has visited Phila- 
delphia, Pa., and Columbus, O. 

Tennessee.—Chattanooga. Contracts have been 
awarded for street work to the extent of $250,000, 

Florida,—Jacksonville. A proposition has been made 
by Mr. M. Hays to lay heart cypress block paving and to 
guarantee the same for 11 years, at 85 cts. per sq. yd. 

Ohio,.—Bainesville. Brick paving has been adopted. 

Indiana .—Indianapolis. About $23,000 will be spent 
on brick and asphalt paving. 

Missouri.—Kansas City. Gravel paving is being laid 
by the Kansas City Gravel & Tile Co. Tbe foundation is 
of telford paving, covered with 6ins. of macadam and 6 
ins. of gravel. 

California ,—Sacramento 
on stone sidewalk 

Ontario,—Guelph. 


About $18,000 will be spent 


The city has adopted the report of 
the Board of Works recommending a system of improved 
paving, to be carried ont under the supervision of an en- 
«ineer to be appointed by the city. 

Bonds.— Redwood, Cal. ; $35,000 for sewers. Covington, 
Ky.; $150,006 fur streets. Providence, R. 1.; $75,000 for 
sewers. Spokane, Wash. ; $1,200,000 muncipal bonds, $50v,. 
000 for water-works, $700,000 for bridges. Richmond Co.. 
N.Y.; $150,000 for roads. Columbus, O. ; $220,000 for streets ; 
bicis received July 15 by the City Clerk. Dayton, O.; $38,000 
for sewers; bids received July 27 by C. A. Herbig, City 
Auditor. Detroit, Mich. ; $1,000,000 for sewers. Johnstown 
Pa.; $100,000 for streets- Highlands, Col.; $40,000 for 
sewers. 


ELECTRICAL. 


Electric Light.—New plants or extensions are reported 
as probable in Providence, R. I., address the Narragan- 
sett Electric Co.; Baltimore. Md,, address the Jarvis 
Conklin Mortgage & Trust Co., of Kansas City, Mo.; 
Batesville, Ark.; Bethany, Mo.; Madison, Ind.; Fort 
Hunter, N. Y , address E. Howard & Son; Luling, ‘Tex.; 
Lachine, Ont.; Allentown, Pa., address the Electric Light 
& Power Co.; Washburn, Wis.; Ishpeming, Mich.; Pioche, 
Nev.; Asnville, Ala., address.J. A. Hodges; Yazoo City, 
Miss.; Loveland, Colo.; Manchester, Va., address 
H. &. Bradley; Baltimore, Md., address the Park 
Commission; Florence, Ala., address W. P. Campbell. 

Waterville, Me,—The town has appropriated $20,000 
for a municipal plant. 

North Attleboro, Mass,—At a town meeting held 
June 31, it was decided by a vote of 215 to 35 to construct 
and operate a municipal plant. 

Waynesboro, Pa.—The Borough Council has, it is said, 
made a contract with the Electric Light Co. for17 are 
tights at $80 per year, 32 c. p incandescent lamps at $20, 
and 100 c. p. lamps at $60. 

Gaithersburg, Md,.—The Gaichersburg Milling & 
Mfg. Co. will need a dynamo to furnish electric light. 

Waynesboro, Va.—The Waynesboro Street Railway, 
Light & Water Co. want prices on a 600 incandescent 16 
c. p. dynamo 

Tallapoosa, Ga,—The Vernon Light & Power Co. wil) 
purchase a dynamo. 

Denver, Col,—According to Light, Heat and Power, 
the city has practically accepted the bids of the Consoli- 
dated Electric Light Co. for the next two years. The city 
will be furnished with incandescent lights on the all-night 
schedule at $2.16%4 per month, and arc lights in the cen- 
tral parts of the city tor $12.50 per month. Outside the 
present incandescent distmcts arc lights will be supplied 
at $10. 

Stratford, Ont,—Sealed bids for street lighting will be 
received until July 15 by Wm. Hepburn, Chairman of the 
Fire, Water and Light Committee of this town. Tenders 
to state rate for 70 lights of 2,000 c. p. or 100 lights of 1,500 
c.p 

New Companies,—Columbian Light, Heat & Power 
Co., Chicago, Il. ; capital stock, $3,000,000; incorporators, 
N. A. Partridge, S. E. Moore, J. Irvine. National Light, 
Heat & Power Co., Chicago, IL; capital stock, $100,0u0; 
incorporators, H. M. Angle, C. Arnold, P. E. Crissey. 

Kennebunk (Me.) Electric Light Co.; capital stock, $100,_ 
000; President, S. T. Fuller; Treasurer, F. M. Ross, 
Central Construction Co., Newport, Ky.; capital stock, 
$500,000; W. W. Taylor, of Philadelphia, Pa., is an in- 
corporator; object, construction of water-works, electric 
light plants, ete. Westfield (N. J.) Investment & Im- 
provement Co.; capital stock, $5),000;  incorpor- 
ators, M. Welles, J. H. Vail, W. G. Delamater 
and others; object, construction and operation of an 
electric station. Millville (N. J.) Electric Co.; capital 
stock, $50,000; incorporators, W. D. Kemble, G. B. Lang- 
ley, W. Wodd. Crescent Electric Light Co., Long Island 
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City, N. Y.; capital stock, $25,000; directors, G. Gray, Jr., 
E. P. Foster, H. A. Fisher, Jr. Bridgeport (Ala.) Electric 
Light & Ice Co.; capital stock, $60,0.0. Mountain Elec- 
tric Light & Supply Co., Butte City, Mont. ; capital stock: 
$50,000; incorporators, H. C. Kessler, J. O’Rourke, W. 
Orvsley. Leesburg (Fla-.) Electric Light & Water ,Power 
Co.; capital stock, $50,000; G. C. Stapylton, President. 
Southern Electric Co., Lynchburg, Pa.; capital stock: 
$1,000; incorporators, C. P. ane C. W. Poole, R. H. Pen 
nil and others. Shenandoah Electric Light & Power Co., 
$15,000; capital stock, $15,000. Plattville Electric Light & 
Power Co., Plattville, Wis.; capital steck, $10,000. 
CONTRACTING. 

Cranes.--The Bureau of Yards and Docks, Nayy De- 
purtment, Washington, D. C., has received the following 
proposals for two 4U-ton locomotive cranes ai the Norfolk 
and New York navy yards for handling the armor plates 
for the new battleships. Wm. Sellers & Co., Phila- 
delphia, Pa., $55,465; Southwark Foundry & Machine Co., 
Philadelphia, Pa., $71,522; American Ship Windlass Co., 
Providence, R. 1. $77,708; Morgan Engineering Co., 
Alliance, O., $79,966; Yale & Towne Mfg. Co., Stamford, 
Conn, $92,200; Weimer Machine Co., Lebanon, Pa., $104,- 
360. The contract was awarded to Wm. Sellers & Co. 
It is said that these will be the most powerful cranes ever 
built in this country. 


Pipe.—Rochester, N. ¥Y.—The contract for cast iron 
pipe and special castings has been awarded by the Water 
Department to the Jackson & Woodin Mfg. Co., of Ber- 
wick, Pa., at $23.20 per ton for 12, 10, 8 and 6 in. pipe, $23.70 
foriin, and 24 cts. per Ib. for castings. The contract 
amounts to $15,205. 

Dredging.—WVetaluma, Cal.—The U.S. Engineer Of- 
fice has awarded a contract for dredging in Petaluma 
Creek to M. J. Miller & Co, at 15 cts. per cu. yd. Bids 
ranged from 15 to 22 cts. 

Street Work.—Albany, N. Y¥.—The contract for 
paving Quail St. has been awarded to Jacob Holler: 
granite block paving, $2.78 per sq. yd.; curb, 60 cts. per 
ft.; circular curb, 95 cts.; crosswalks, 19 cts. per sq. ft.; 
cobblestone, 55 cts. per sq. yd. 

Indianapolis, Ind,—The Board of Pablic Works re- 
cently received bids for asphalt paving, the prices of 
which ranged as follows: Warren-Scharf Asphalt Paving 
Co., New York, $5.14 to $8.07 per front ft. with limestone 
curb, $5 39 to $8.27 with oolitic curb. Western Paving & 
Supply Co. , $5.12 to $7.97 per front ft. with limestone curb; 
$4.45 to $8.25, with oolitic curb. 

Reservoir.— Rutland, Vt.—Proposals have been re 
ceived by the Water Committee for the construction of a 
reservoir of @ 000,000 galls. capacity. The bidders were as 
follows: A, Flood & Sherrill, Sandy Hill, N. Y.; B, R. H. 
Rogers, Plattsburg, N. Y.; C, Troy Public Works Co., 
Troy, N. Y.; T. F. Amory & Co., Poughkeepsie, N. Y. 
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Sewers.—Springfield Mass.- Contracts have been 
awarded as follows by Mr. C. M. Slocum, City Engineer: 
Wason Ave. sewer: G. M. Atkins & Co., Paimer, Mass.; 
46 >< 69 ins., $7; 40 x 60 ins., $6.35; 38 x 57 ins., $5.40; 24 x 36 
ins., $4; manholes and inlets, $40; total, $16,929. Fort 
Pleasant and Sumner Ave. sewer: Geo. M. Atkins & Co.; 
28 x 42 ins., $1.60; 24 x 36 ins., $3.90; 22 x 33 ins., and 20 x 
30 ins., $3.80; 18 x 27 ins., $3.30; manholes and inlets, $40; 
catch-basins, $50; total, $21,131 


PROPOSALS OPEN. 

Wood Paving.— Cleveland, O.—About 3,100 sq. yds. of 
wood pavement on Kingsbury Run viaduct, and 2,100 
sq. yds. on Superior St. viaduct; also, 150,000 ft. B. M. of 
flooring plank. All to be of long leaf southern pine. R. R. 
Herrick, Director of Public Works. July ?. 

Water-Works.— St. Louis, Mo,—Low-service con‘uit, 
13 000 cu. yds. excavation, 1,500 cu. yds earth, 3,700cu. yds 
concrete, 2,200 cu. yds. brick masonry, 18,500 sq. ft. grani- 
toid, 100 lin. ft. 36 in. cast-iron pipe culvert. Also, 640 tons 
6-in. and 12-in. cast-iron coated water pipe, and 15 tons 
specials; 19 stop valves; laying 11,800 lin. ft. of 12-ia. and 
100 lin. ft. Gin. pipe. Board of Public Improvements. 
July 21. 


Railway.- Boston, Mass.—Grading railway near pro- 
posed Basin No. 5of the water-works. The Park Com- 
missioners. July 14. 

Sewers.—Cleveland, O.—R. R. Herrick, Director of 
Public Works. July 15. 
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Pontiac, IlUl,—Brick sewer, 144 miles. The City Clerk. 
July 16. 

Bridge.— McMinnville, Tenn.—Highway oridge, 155 
ft. span. W. J. Kirkpatrick, Rerry Block, Nashville, 
Tenn. July 24. 

Public Buildings.—Beaufort, 8S. C.—County jail, 
$6,000. Jail Commissioners. Aug. 1. 

Gaylord, Mich,—Brick courthouse, jail and residence, 
Architect, F. M. Hollister, Saginaw, Mich. Frank Ran- 
dolph, Chairman of Building Committee, Otsego Co. 
Board of Supervisors. July 15. 


MANUFACTURING AND TECHNICAL. 


Locomotives.—The Baldwin Locomotive Works, of 
Philadelphia, Pa., have built a tank engine for the Wil- 
mington Seacoast R R.; the tank bas a capacity of 3,000 
gails. They are also building some decapod engines for 
the New York, Lake Erie & Western R. R.; cylinders 24 
X 28 ins., boiler 76 ins. diameter. The Brooks Locomo- 
tive Works, of Dunkirk, N. Y., have completed 9 engines 
for the Cincinnati, Hamiltoa & Dayton; the rare building 
10 for the Lake Shore & Michigan Southern and 1 for 
the Standard Oil Co. The Dunkirk Engineering Co., of 
Dunkirk, N. Y., has built a logging engine weighing 8 
tons for a North Carolina lumber firm. 


Cars.—The Jackson & Sharp Co., of Wilmington, Del., 
bas built 5 parlor cars for the Concord & Montreal. 
The St, Louis Car Co., of St. Louis, Mo., is building 25 
closed street cars for the Union Depot line; they will be 
34 ft. long, seating 80 passengers. The Wason Mfg. Co., 
of Springfield, Mass., is building 8 passenger cars for the 
Central Vermont, 

Station.—The Old Colony R. R. is building a stone sta- 
tion at South Braintree, Mass. 


The H. W. Johns Mfg. Co., of New York, N. Y., has 
now had consolidated with it the Chalmers-Spence Co., 
the Asbestos Packing Co., Chas. W. Trainer & Co., and 
the Shield & Brown Co. The manufactures of these com 
panies will be made and sold by the main company, which 
will establish extensive new asbestos works this year. 


The Ingersoll-Sergeant Drill Co., of New York, has 
started up a bar-channeler at the Liamond slate quarry, 
Pen ArgyH, Pa., with a counterbalance where the rock 
runs very slant, and the machine is said to be cutting an 
average of 65 ft. per day with the rock dipping 30°. A 
bar-channeler at Bangor, Pa., is cutting 90 ft. per day, 
and making 3,00) instead of 2,59) squares per month, at a 


saving of 25 cts. per square or $750 per month, Ocher 
orders have been placed. 


Companies.—Central Construction Co., Newport, Ky.; 
to construct water-works, electric light plants, street 
railways, etc.; W.S. Coon and Allen Smalley, of Wyan- 
dotte Co.,O.,and W. W. Taylor, of Philadelphia., Pa.; 
$500,090. Cumberland and Unaka Iron & Steel Co., of 
Knoxville, Tenn , to operate the Conley steel process; J. 
L. Murphy, president, Standard Air Brake Co., of East 
St. Louis, 11).; George E. Paul, F. Deseman and C. M. 
Linhart; $400,000. .Atlanta Iron & Steel Casting Co., ot 
Atlanta, Ga.; to operate the Bates steel process; Kdward 
Van Winkle, President; $500,000. Streator Paving Brick 
& Tile Co., of Streator, lll., C. Evans, W. Russell and 
John Evans; $60,000. Oxy-Hydro Carbon Light, Heat & 
Power Co., of Camden, N. J.; M. Gardner and Alex. Gray; 
$1,100,000, 

Metal Market Prices.—Rails.—New York: $30.75 to 
$31; old rails, $20.50 for iron and $17 for steel. Pittsburg: 
$30 ; old rails, $23 to $23.25 for iron and $17.50 to $18.50 for 
steel. Chicago: $31 to $32; old rails, $23 vo $23.25 for iron 
and $14.50 to $16.50 for steel. 

Track Materials.—New York: steel angle bars, 1.7 to 
1.8 cts.; spikes, 2 to 2.1 cts.; track bolts, 2.65 to 2.8 cts. Pitts- 
burg; splice bars, 1.8 to 1.9 cts. for iron or steel; iron 
or steel spikes, 2.1 cts.; iron track bolts, 2.75 cts. 
with square and 2.85 cts. with hexagon nuts, Chicago: 
splice bars, 1.8 to 1.9 cts. for iron, 2 cts. for steel; spikes, 
2.15 to 2.2 cts.; track bolts, 2.8 to 2.9 cts, with hexagon 
nuts. 

Foundry Pig Iron.—New York: $14 to $18. Pitts- 
burg: $14.50 to $17. Chicago: $14 to $18.50. 

Pipe.—Cast iron, $25 to $30 per ton. Wrought iron, dis- 
counts as follows, at Pitsburg: 55 and 45 per cent. on 
black and galvanized butt-welded; 65 and 52% on black 
and galvanized lap-welded. Casing, 55 per cent. 

Lead,.—New York: 4.45 to 4.5 cts. Chicago: 4.25 to 4.35 
cts St. Louis: 4.3 to 4.35 cis. 

Structural Material.—New York: beams, 3.1 cts.: 
channels, 3.1 cts.; angles, 1 95 to 2.1 cts.; tees, 2.45 to 
2 75 cts.; sheared iron plates, 1.95 to 2.25 cts.; steel plates, 
2 to 2.15 cts. for tank, 2.3 to 2.6 cts. for shell, 2.5 to 2.7 cts. 
for flange, 3.75 to 4.25 cts. for firebox. Pittsburg: beams. 
3.1 cts.; channels, 3.1 cts.; angles, 2 cts.; tees, 2.6 cts.; 
universal iron mill plates, 2.05 cts.; sheared steel bridge 
plates, 2.1 to 2.15 cts.; refined bars, 1.8 to 1.85 cts.; steel 
plates, 2.1 cts. for tank, 2.4 cts. for shell, 2.6 cts. for 
flange, 3.9 to 4,25 cis. for firebox. Chicago: beams, 3.2 cts.; 
channe!s, 3.2cts.; angles, 2.1 to2.15cts.; tees, 2.6to 2.7 cts. 
universal plates, 2.15 to 2.2 cts.; sheared plates, 2.3 to 2.4 
cts. for iron and 2.6 to 2.7 cts. for steel; stey? plates, 2 4 
to 2.6 cts. for tank, 2.85 cts. for shell, 3to 3.25 ets. for 
flange; 4.5 to 5.5 cts. for firebox; boiler rivets, 4.25 cts, 
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